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INTRODUCTION. 


That a palaeobotanist, with no pretensions to a knowledge of archaeology, 
should here venture into the field of numismatics, demands an explanation. My 
introduction to this field was due initially to a chance discovery at Rohtak, 
about eight years ago, of what has since turned out to be an important mint 
site of pre-Christian India.i But my pursuit of this line of research would have 
been impossible had it not been for the help and encouragement I have received 
from several distinguished men versed in this science of purely human interest. 
At the same time my own occupation in the study of fossil plants has been of 
assistance to me in the present work, because the aims and methods of the 
paljeobotanist are not essentially different from those of the archaeologist. The 
aim of both is historical: the interpretation and reconstruction of the past. And 
the method in each case is to piece together scattered fragments of evidence 
found buried in the earth—in either case “fossil” evidence in the literal sense 
of the word. 

The material accidentally brougnt to light in March 1936 was briefly 
described in the May number of “Current Science” (toe. cit). Among other 
relics, it included some thousands of terra-cotta coin moulds, a few virgin coins 
still lying within their moulds, and some other fragments which promised to 
throw light upon the technique of casting coins in ancient India. This being a 
subject of which our knowledge is extremely meagre, I was encouraged by the 
late Dr. K. P. Jayaswal to undertake a detailed study of the apparatus. 

In this quest I was led to examine also some coin moulds found elsewhere 
in India, e-p., at Taxila, Mathura, Nalanda and other ancient sites. 

Incidentally I was able to show that some supposed seals described in 
1884 by Dr. A. F. R. Hoernle2 from Sunet near Ludhiana were in reality coin 
moulds in which some of the later Yaudheya coins must have been cast. While 
following up this clue I came across a quantity of material which led me to the 
conclusion that Sunet probably marked the site of a later mint of the 
Yaudheyas,® just as the Bahtuihdnyaka mint at Rohtak had belonged to the 
earlier members of that famous warrior people. 


»Sahni (1936) pp. 796-801, figs. 1-6. 
»Hoernle (1884). 

•Sahni (1941) pp. 65-67,'figs. 1-12. 
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the technique of casting coins in ancient INDU 


With the knowledge of ancient Indian methods of casting coins, which 
an intimate study of these relics had yielded* 1 was led to compare the teehni> 
queg followed in other countries, particularly those adopted in China and during 
the Roman period in Eurooe and northern Afrieti 

While I have thus been tempted to carry this work far beyond its original 
scope I am grateful for the new contacts it has brought me and for the 
ple^ure I have derived from labouring m a fresh field in which, I find, the 
paths of research are endless, as they are in my own. 

Among those to whom I am indebted for help and encouragement I have 
to mention* first of aJf, the names of three distinguished men who are now no 
more : Rai Bahadur Daya Ram Sahni, Professor E. J. Rapson, and particularly 
my late fnend Dr. K, P. Jayaswal who introduced me to the Brahmi script and 
fu^t put me on the correct path in the study cf the Rohtak moulds. Apart 
from the purely technical aspect of the material, on which 1 have been able to 
work more or less independently, there is the historical interpretation of the 
relics. In this aspect of the work i have, of course, had no direct part and 1 
must freely acknowledge ray indebtedness to several kind friends who have 
given me the beneiit of their knowledge. In this matter Dr- V. S. 4grawala 
Curator of the Bluseum at Lucknow, has been ray constant guide. To him. to 
ProfcKor Jaya Gh^dta Vidyalankar and to my esteemed friend Rai Krjshna- 
dasa, founder and director of the Bharat Kala Bbawan at Kashi, I am grateful 
for the pains they took in cririciaing my raamiscript and for many valuable 
^ggeations. fiao Bahadur K. N. Dikshit, Director General of Ardiraology in 
India, gave me the privilege of accompanying me (on March 16, iy37j to Rohtak 
to inapect the Khokra Kot mound and, acting on iny suggestion, had the site 
excavated The help 1 have received from the Numismatic Boeiety of India 
and particularly from its President, Rai Bahadur Prayag Dayal, has been 
moat valuable at a time when hopes of seeing this work published were 
receding. It was Professor Jaya Chandra Vidyalankar who first identified 
Rohtak with the ancient Mtoka of the Mahflbharata, teeoguiaed Bafmdkm- 
yafco aa the name of a territory and fixed its location. Through his kind 
offices, and the generosity of Rai Krishnadaaa, J was enabled to examine some 
com moulds obtained by Professor Jaya Chandra at Sunet. For the loan of 
toe coin mould shown in PI. JV fig. 117 ! have to toank Mr. B. M Vvas 
Ct^ator of the Mumdp^ Museum at Allahabad. To Professor H. J. Bhahha! 
F,K.S,, I owe the suggesdon that some of my coupled moulds should be X-raved 
to ascertotn whether they contain any coins (see PL IV, figs. 107,109) in the 
illuatoation of this work J have received much help from my research aasiatants 
Mr K. N. Kaiil and particularly Dr. R. V. Sitooley, who took great pains on mv 
behalf. My colleague Dr. A C. Chattsrji kindlv ascertained the temperatures 
required in the baking of the moulds, and the composition of some of the 
coins. Lastly, I am glad to acknowledge the help my wife has given me in 
drawing up the Index, and in many other ways. 


UIHT SITEa IN ancient INDI V 


S 


f 



For consulting the reference literatnre on early coining techniques, which 
is surprisingly scarce in India, an enforced yisit to Vienna in the summer of 
19S8 served me in good stead, It brought me into contact with that able and 
kind-hearted gentleman, Profesaor^K. Pink, who was then in charge of the 
famous Muenakabinett at the Kunsthistorischea Museum. Profeaaop Pink not 
only generously placed at my disposal the full facilities of hia library and his 
own fund of knowledge of Boman coins, but also undertook to sponsor the 
publication of a brief paper, with illustrations, on the technical aspect of my 
material in a Clerman journal of numiamutica, because he thought that it would 


Text'&a- It — Plants for the tnanufacture of coins in Andent ladia. 

be of interest to w*J6tern students. The article was received in Vienna before 
the end of the year 1989 and was to appear in Che new Zentralzeitschrift which 
was shortly to be inaugurated in Munich. The subsequent disturbed state of 
Europe, leading to the outbreak of war, having made communication with 
Germany impossible, the fate of that article la atfll unknown to me. 
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THE TECHNIQUE OF CASTING COINS IN ANCIENT INDIA 


DESCRIPTION. 

Unlike the coin made from it, the coin mould or die never passes into 
circulation. While the coin is peripatetic, the mould is static. The mould 
therefore has a historical value of its own, supplementing that of the coin: 
apart from throwing light upon the technique employed it reveals the birth¬ 
place of the* coin, from where it started on its long peregrinations 

In the accompanying map (Text-fig. 1) ail the localities from which 
ancient Indian coin moulds or dies have so far come to my knowlege have 
been indicated. We would probably be right in regarding all these places as 
old mint-sites, with the exception, perhaps, of one or two from where the 
material described can be reasonably suspected to be a forger’s apparatus. 
As might have been expected, the majority of these sites lie in the Indo-Gangetic 
basin This is in accord with what we know of the great cultural history of 
the fertile plains of Northern India. 

We must, however, bear in mind that, while we have aimed at making 
the present work comprehensive and detailed, this can only be regarded as a 
preliminary attempt to tackle a subject which promises a great development in 
the futuie. Within the course of. the past few years, while this work has been 
in progress, several new occurrences of coin moulds have come to light one 
after another. In particular I would mention the finds at Sunet, Kondapur, 
Kadkal, Kashi and, quite recently, at Sanchi. There must still be many coin 
moulds in private collections or in museums which have not yet been made 
known. I know that in at least two instances (Sunet and Sanchi) objects which 
are obviously coin moulds have for many years been lying in museums, labelled 
as “seals.” We may therefore confidently look forward to further discoveries 
of interest in this (for India) almost untrodden field. 

The number of cast coins known is vastly greater than that of the moulds 
so far discovered, and clay moulds, like coins, are well suited to withstand the 
ravages of time. Hence it would not be at all rash to predict that with further 
investigation the matrices of at least the majority of cast coins will come to 
light. We cannot expect all of them to turn up, because official mints as well 
as forgers would probably have taken steps to destroy the apparatus though, 
luckily for the historian, the past does, sooner or later, yield up its secrets, 
both as regards the deeds and the misdeeds of man. 

A d 

a. ROHTAK 

We shall begin the descriptive part of this work with Rohtak, where it was 
my good fortune to make a find of coin moulds richer than any yet recorded 
from any other part of the worlu, with the result that it has been possible 
to make a very detailed study of the technique employed. Before coming 
to the moulds themselves it may be useful to give a general description of the 
Khokra Kot mound and of the site of the mint. 


ROHTAK : DESCRIPTION OP THE MOUNDS 
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General description of the Rohtak mounds. 

The modern city of Rohtak (76® 36' E, 28®64' N), the chief town of a 
district of that name in the Punjab, lies about 40 miles west-north-west of 
Delhi (see Map, Text-fig. 1). The oldest part of the city, with its narrow 
winding streets and many antique houses, stands on an eminence to the north 
of the railway station, while the more recently built bungalows and most of 
the houses belonging to the civil administration lie spread out on low ground 
to the south-east. A visit to the interior of the city shows that many of the 
houses stand on foundations which lie in the ruins of old habitations; the city 
stands, in fact, on a mound, in which cuttings made by the rains have in places 
exposed these buried ruins (PI. I, figs. 1, 2). 

Rohtak is known to be a city with a long history, about which some infor¬ 
mation, more or less reliable, may be gathered from the official Gazetteers.^ 

The name Khokra Kot (Khokhrakot or Khokrakote); is applied to a series 
of mounds covering an extensive area immediately to the north of Rohtak 
(see Sketch Map, Text-fig. 2). These mounds are separated from the present 
town only by the Circular Road which roughly marks the limit beyond which 
the pucca buildings of Rohtak do not extend to the north. It is obvious 
that these mounds form only an extension of those on which the modem city 
is built. The history of Rohtak is therefore intimately bound up with that of 
the ruins of Khokra Kot. 

The greater part of Khokra Kot lies between the Circular Road to the 
south and two diverging roads, one leading north-east to Gohana, the other 
north-west to Sunderpur. The deserted mounds rise to about 30 feet above 
the level of the surrounding country, and are traversed by a number of un¬ 
metalled roads. Their structure is revealed in a number of ravines cat by the 
rains, where old bricks, potsherds and other relies such as beads, shell bangles, 
bits of fused glass and metal can be picked up in abundance. Except for the 
village ofRenakpura, which stands in a slight depression among the mounds 
in the north-western part of the elevated area, and a few scattered habitations 
and graves in the southern part, near the Circular Road, Khokra Kot is at , 
present unoccupied. 

There is no doubt that a great quantity of old bricks robbed from Khokra 
Kot have gone into the building of houses in Rohtak. The Dehri Gate, situated 
on the Circular Road near the south-west comer of Khokra Kot, is an interest- 
ing example of a structure built of bricks belonging to various periods (PI. I, 
fig. 3). Some of the pucca houses at Renakpura are. partly built of large slab¬ 
like bricks, 2i inches thick, 9 or 10 inches broad and about 16 inches long, which 

* The Punjab District Gazetteer (1910) Vol. Ill A. Rohtak District (C. M. G. Press, 
Lahore; The Gazetteer of the Rohtak District (1883-84) p. 16, Punjab Government Publica¬ 
tion; The Imperial Gazetteer of India (1908) Vol. XXI pp. 310-322. 
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THE TECHNIQUE OF CASTING COINS IN ANCIENT INDIA 


indicate that they are derived from the Gupta period. Extensive brick-robbing 
is also indicated by the confused state of the strata in excavations recently 
carried out near the mint site. 

Patches of cultivation and scattered graveyards and cremation grounds 
cover a considerable part of the mounds. There is not much natural vegeta¬ 
tion. The most conspicuous 
plants are babul (Acacta arabica), 
karir (Capparis aphylla), ber 
(Zizyphus sp.) and ak or madar 
(Calotr<ypi8 procera), all species 
characteristic of the southern 
Punjab desert ’ flora. There is 
evidence, however, that in former 
times the region was by no means 
such an arid tract as it is now. 
Near Renakpura, for instance, 
there are a numbe^ of old dhenk- 
lis, a lever arrangement (rather 
like a see-saw) with.which water 
is drawn in many parts of India 
where it is near the surface. 

Text-Fig. 2. These dhenklis are now out of 

Rough plan of the Khokra Kot mound at Rohtak. because the water-level has 

Approximately to scale. fallen. 

Previom work on the history of Rohtak. 

In a note on “Rohtak" an Archaeological Survey report states^ “The 
town of Rohtak is surrounded by several extensive mounds, containing 
remains of the ancient city of Rohtak. One of these, in the immediate 
neighbourhood of the town, has been declared a protected monument”. The 
note then proceeds to describe some sculptures of comparatively late date 
found in some of the unprotected mounds but says nothing about the protected 
mounds which are together known as Khokra Kot. In the Proceedings of the' 
Asiatic iiociety of Bengal for the year 1881, however, there is a lengthy report 
in which A. F. R. Hoemle^ quotes a statement by Durga Pershad, a former 
Tehsildar of Rohtak, describing certato excavations carried out at Khokra Kot 
during the year 1880. The digging was carried down, it appears, to a depth of; 
60 to 80 feet and three distinct strata of habitations were discovered. Among 
a variety of relics collected the only datable ones appear to have been some 
small coins found in the third stratum, and of these Hoemie gives a detailed 

• D. R. Sahni (1920) Annual Progress Report of the Superintendent; Hindu and 
Buddhist Monuments, Northern Circle, fcr the year ending Slst March, 1919, para. 18, p 13 
» Hoernle (1881), p. 89 ff. 













ROHTAK ; IDENTIFIED WITH ANCIENT ROHITAKA 
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description with figures. The other relics, being presumably of no great interest, 
are briefly disposed of and are not figured. The coins were assigned by Hoemle 
to the late Saha period. 

As suggested in my preliminary note/ it is by no means impossible that' 
a systematic excavation will show the site to be as old as the so-called Indus 
civilisation. Mr Dikshit wrote to me (16th February, 1937) that an examina¬ 
tion of some surface finds indicated that Khokra Kot was in occupation up to 
the Kushdna period when it was partially abandoned, only the southern part, 
where Rohtak now stands, remaining populated. The recent excavations 
carried out by the Archaeological Department have not so far revealed any 
prehistoric antiquities but, as stated, there has been a good deal of churning of 
the strata through brick-robbing, and the digging operations were therefore 
not extended beyond a limited area. 

Discovery of a mint-site of the Yaudheyas: the ancient Rohitaka. 

The coin moulds here described were all found at one very localised spot, 
which is marked on the accompanying sketch map (Text-fig. 2; see also PI. I, 
fig. 2). No building of any. kind was found at the place and the preservation 
of the dump of coin-moulds must be due to a lucky chance, because it was 
embedded in a narrow ridge only two or three feet wide which had escaped 
demolition.' ‘ 

t 

The. discovery of this ancient mint site was first announced in May 1936 
when a brief illustrated account of the coin moulds was given. The find was 
made accidentally on March.24, 1936. While looking for a memento of a casual 
visit to the mound, I chanced upon a fragment of a disc of baked clay which 
bore on both faces certain designs and a script in sunken letters, both of which 
were at first a complete puzzle to me. This solitary fragment was found in a 
dust heap at the bottom of a sort of cliff cut through the mound. The relic 
was soon traced to its home in a dark horizontal layer, exposed to view higher 
up in the cut face of the cliff, at a level about three feet below the surface 
(Pi. I, fig. 2), from where it had no doubt been washed down. The layer was 
only a few inches thick and two or three feet in horizontal extent. But it was . 
a pleasant surprise to find that it was almost entirely made up of similar 
fragments of clay discs. This layer was obviously a • dump of discarded 
coin moulds, and it was equally clear that here was the site of an ancient 
mint where coins must have been made by the process of casting. Within 
a few minutes several hundreds of the fragments were pulled out, and these 
formed the basis of the note referred to. Soon afterwards, on May 10, 1936, 
a second visit was paid to the mound; a small digging was made and I was 
able to add to the collection several thousand fragments of moulds, as well as 
other relics which threw light upon the details of the technique employed at 
the mint. 


* Sahni, B. (1936), pp. 796-801, figs. 1-6. 
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Meanwhile Dr. K. P. Jayaawal, who had examined my material on Ap^ 
80,1986, and to whom I am most deeply indebted for his encouwging gmd- 
ance. had read the legend (it waa in the Brahmi script) and fixed the date of 
the moulds as ca. lOO B. C. The large number of , well preserved fragments of 
the negatives, from which 1 had made positives in plaaticuie, enabled him to 
complete the reading on the obverse as follows: 

YaudMy^i^ (»b) 

A • 

rt ^ BakudhUnake 

Both tines rmd from left to right 

This legend, and the familiar signs of the bull and elephant, at once 
identified the moulds as belonging to the Yaudbeya coins already well known 
from the works of PrinBEp\ Cunningham* *, RapsonV and others. In fact, this 
reading of the legend had already been conjectured from coins examined by 
Professor Rapson*, although the second line was not quite clear : Dr. Jayaswal 
had now confirmed Hapson's reading* But the main point is that although the 
coins of the Yaudheyas were known ever since Cautley*s find at Behat, now 
over a century old, we bad no data concerning either the technique of their 
coining or the location of their mints*. These gaps in our knowledge Were now 
at least partially filled* It was now certain tbnt at least one of the Yaudbeya 
minta was situated at Rohtak, Shortly after the publication, in May 1986, of 
my first note Dr. Jayaswal* wrote a brief account explaining the significance 
of the discovery, in the Journal of the Behar and Orissa Research Society, 
where he quoted the following verses from the Mahabliarata: 

•wrad t Hen 

Sabhdparvan, CA. S£> 

It was thus clear that Kohtak must bs identified with the ancient 
Rohitaka of that epic'. However, ae I came to know later. Professor Ja ya 

iprinEcp (1834), p. 22ftandPl.SVin, figu. U, 12: (1835) PP- 8S4-62S and P[. XXXTV, 

5. 6,9.10; ( 18 S 8 ) pi. IV, figs. 11-13. pp. 84-85; pi. XIX, figs. 5. G, 9.10. pp. 201-202; ee« 
also Cautley (l8fW). pp. 43-14; (iSWii) pp. 221-227. 

*Cuimingham (1891), ph VI, fig. 2. pp. 76-79; 11882) pi. XIV. pp. 139-146. 

•Sapson (1888). pi. Ill, fig. 13.pp. 14-15: (1900) P. 107, note 1. 

* Rsp.'SQn (1900), p. 1117, note 1, 

* Rapson (1922), p. 528. 

* jayastt-al, K. P. (1388). vol. XXU, pp. 59-62, pi. 11. 

* The nameRohItaka, It has been suggested, was given to this place owing to the abund¬ 
ance here of the plant known in Sanskrit as fJoAiioAn (Utin Amaara Rtihituka W. ^ A,: 
eynonym: Andmwiiti Kchituka R.). A reference to the published floras, however, showa 
that this plant does not occur anywhere in the Punjab, In foci nowhere in N+ [ndia west 
of Oudh. It may be that it has become extinct in the Punjab during historic times. Amoura 
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Chandra Vidyalankar' had already established thia identity two years previous¬ 
ly, and what is more important, be had recognised Bahudhnnyaka as the name 
of a territory and fixed its location. Writing in 1934, he described Nakula'a 
conquest of the Western Quarter in the following words’ 

wnnRiwi nrrft ^ ?tw uP»^sb ^ I *tto 

m ^ <iy at ^ I bit tobs % 

arct gi lt?n ii w Wk BgwivnBi ^ ^ m t bpc 

^ irm ^nr wtsirT^ ^ ia?!^ ow ufi gr wbin 11 ^ ^ 

wfc j k tB T f tm tft rriBB? wk 11 ^ % at creeft wnt iRpft 

daw ^ BTBi Bi OwBi, ti^i iT^dt, Jwf^dfw 5^ ow arm, 

^ gfirt % iEinw ^ ^ btw ^ «itira ^ yt wi 1 1 .^lav- 

n 5^ t(hu ^ gg ayaifqy ) 

The wealthy State of /ifoA^tefei, comprised two provinces, Maru and 
Bahtidhanyaka [Prfikntf BakudhUMkaX and the city of Rohitaka must have 
been the capital of the Yaudheyas. It is interesting to know that Captain 
Cautley'a coins from Behat (near Saharanpur), which were the first of the 
Yaudheya coins to be discovered* belonged to a Babudhanyaka mint We shall 
have more to say at a later stage concerning the coins of the Yaudheyas and 
the history and conquests of these warriors. Professor Jaya Chandra 
Vidyalankar* , in discussing the date of King Kanishka, gives a critical review 
of the relative power and geographical extent of the territory of the 
Yaudheyas, 

Lkseription of the coin. 

Before describing the moulds and their technique it is perhaps well to 
give a brief description of the coins to which they evidently belong. 

My moulds are aii of one general type of coin althongh* as we shall see* 
there are a great many variations* It is a small bronze coin of the Yaudheya 
series which has been well known since Prinacp* first figured it over a hundred 

Eokituka {b a member of the family Meliaceae* It la a middle sized everBreen tree with a 
heavy crown of foliage and with a bark which is used as an astringent. It is stated to occur 
over a wide area including Oudh and N. E. India, the Western Ghats, Ceylon and Malaya. 

* jaya Chandra Vfdyainnkar (19$^), pp. 3-4. 

* Nakula starts froir K-hfindavaprastha towards the west with a very big army and 
firat of all attacks Bohitaka, (which was dear to Karttikeya and rich with cows and grain) 
and there a big battle was fought with the brave Matta-MayHtakas. fle coinue^ the whole 
of the province of Maru and alao BahudhSnyaka. Sairtshaka and Mahetthai he also 
Bubjiigatea Raja Akrix^ha with whom there Is a great battle. 

Rohitaka and Salrishaka are clearly the modem Rohtnk and Sirsa. The route which 
today leads from Delhi direct to the southern Punjab, passes through Rohtuk, Mabera, 
Hansi. Siraa and Pazilka; after crossing the Sutlej it descends to the banks of the Ravi 

opposite Gugera. and reaches Jhang t-ih (h>im.The Rohtak-Siraa country compnwd 

of the divisions of Martibhnml and Bahudhiiij’aka. 

, Jaya Chandra Vldyalankar (1029). pp. 

* Frinsep (1334), (1835); and sobaequently again in (136B) pi. IV, figs. 11-12, pp. 84-85: 
pi. XIX, figs, 6, 6, 9, 10, pp. 201-202. 
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years ago on the basis of Captain Cautley’s find at Behat. Since then this coin 
has been figured, described or mentioned by many authors, including Cunning¬ 
ham* *, Vincent Smith*, Rapson*, ChakraborttyS Sahni*, Jayaswal* and Allan*. 
According to Smith this coin is among the earliest of the Yaudheya series. 

The main features of the coin, as revealed hy a study of the moulds, are 
given below. 1 have not had access to the coin itself except in three specimens 
thickly encrusted with verdigris, which I discovered in situ on splitting some of 
the moulds. They had been overlooked by the operator while breaking up the 
moulds. 1 have of course, refrained from cleaning these rare specimens*. The 
following description is therefore confined to features deduced from the struc¬ 
ture of the moulds, from some of which positives have been made in plasticine, 
sealing wax, and lead. 

AES. OBVERSE. —Humped bull always facing right, with the head 
turned obliquely towards the observer; left foreleg raised, ears always omitted; 
in front of the bull a yupa or sacrificial post within a railing. Along the mar¬ 
gin a Brdhml legend in two curved lines which are sometimes clearly separated 
by stops. 

Line 1. Yaudheydnd (m) 

Line 2. Bahudhdhake 

Both lines are to be read from left to right* and without turning the coin 

round. 

RE VERSE. ^Elephant nearly always facing right, but in a variety of 
postures, standing or moving; trunk always upraised. Below his feet a long 
curved line (not serpentine). Above the back a flowing pennon or flag and the 
triratna or nandipada symbol. 

That the ; A shaped object over the back of the elephant is not the letter 
ga but deflnitely a flag or a pennon was suggested to me by Rai Krishnadasa. 
His view is fully corroborated by the appearance of this object in the moulds 

shown in PI. II, flgs. 27, 28, 38. In figs. 27, 28 the form is (more like a flag) 

and in fig. 38 it is more like a flowing pennon. 

* Cunningham (1891), pi. VI, fig. 2, pp. 75-79; (1882) pi. XIV, pp. 139-145. 

* Smith (1897), p. 888. 

' • Rapson (1898), pi. Ill, fig. 13, pp. 14-15; (1900) p. 107, note 1. 

* Chakrabortty (1931), pp. 220-222. 

‘Sahni, B. (1936), pp. 797-798, figs. 1, 3, 4, 5. 

* Jayaswal (1936), (1936a). 

* Allan (1936). 

* After the description of the Rohtak material had been completed one of these coins 
was cleaned (see PI. II, fig. 26) but did not show up the design very well: it had Iain encrust¬ 
ed in the mould for 2000 years. 

* But see below where the legend is discussed in some detail. 
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The coin is ca. ^9 mm. in diameter; in the absence of any clean speci¬ 
mens I cannot give the weight, even approximately. The metal, as analysed by 
my colleague Dr. A.. C. Chatterji, is bronze (copper plus tin), but no quantita¬ 
tive analysis has been possible. 

To judge from the moulds the obverse face of the coin should be flat or 
slightly concave, and the reverse slightly convex, because in the moulds the 
sockets for the bull side are nearly always deep, very slightly convex in the 
middle, and have a rather prominent edge, while those of the elephant side are 
like a very shallow saucer, with the edge passing gradually into the general 
surface of the disc. The surface features of the coins are well brought out in 
some of the excellent photographs reproduced in Allan’s Catalogue of the Coins 
of Ancient India (Pl. 39, figs. 12, 14-16) and it is easy to correlate these with the 
photographs of moulds reproduced below. Smith* * also describes this coin as 
slighdy concave on the obverse. The correspondence between the coins and the 
moulds is so close that no doubt can be entertained of the coinshaving been cast 
in moulds of the same type, if not at the very same mint. If possible, I hope to 
compare in detail some of the Behat coins with my moulds, with a view to see if 
any of them correspond so exactly with them that they may be regarded as 
having originated from the same models. Unfortunately, the whole of the 
Cautley collection seems to have been sent away from this country: it may be 
in the British Museum. 

Mr. Jai Krishna Agrawal of Lucknow has a small coin, (PI. Ill, figs. 77, 
78) bearing the same legend and designs as the Rohtak moulds. It is no doubt 
a cast coin: on one side (fig. 78, top) the margin shows a concave fracture 
where the coin was broken off from the end of the lug. An interesting point is 
that this coin, originally cast in bronze, was later plated with a white metal 
which at first I had taken to be a silver alloy. On analysis Dr. A. C. Chatterji 
found that it contained no silver, but lead and zinc, with possibly a small ad¬ 
mixture of tin. The plating is a clever piece of work, being a thin firmly ad¬ 
hering layer which follows all the relief of the bronze core and which I found it 
impossible to pull off with a scalpel. In places the plating has now worn away 
and the bronze is exposed. It would be interesting to know how the plating 
was executed. 

The legends 

As stated above, there has been considerable doubt concerning the read¬ 
ing of the legend on the obverse. In Prinsep’s time the division of the legend 
into the two lines was unknown and he read a part of the legend as *'baya- 
dhaya which includes portions of both lines and, of course, makes no sense. 
In 1868 Prinsep^ remarked that “the three most conspicuous letters on all of 


* Smith (1906), p. 181. 

* Prinsep (1858), p. 85. 

* Prinsep (1858), p. 202. 
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these coins are y dh y, and it does not seem any great stretch of imagination to 
see in them a part of the word Ayodhya.” 

It was Rapson who first clearly showed that the legend is in two lines, and 
this has been corroborated by the discovery, in some of my moulds, of the stops 
at the ends of the two lines; but neither of these stops is constantly present, and 
usually there are no stops at all. 

The chief uncertainty about the legend lay, however, in the second line, 
which was not quite clear in any of the coins examined by Cunningham, Rapson 
and others. We have seen how the discovery of our numerous well preserved 
moulds has helped in removing all doubt in the matter Professor Rapson’s 
conjectured reading of over forty years ago, **Bahudh(imke^** was fully confirm¬ 
ed by Dr. Jayaswal and an important clue to the provenance and history of 
these long known coins was established. 

It is desirable to state these facts because, as late as 1936, and even after 
the publication of Dr. JayaswaPs reading, a numismatist of the rank of Mr. 
Allani was led to suggest that the most likely reading was f q 0 h O ^ 
(KupradhanabaX which has no meaning; and he placed this word before the word 
Yavdheydndm so as to read Knpradhanaha Yaudheydmm. This he translated 
to mean ‘‘of the Yaudheyas of Kupradhanabaf* * the latter being a conjectured 
geographical term^. This reading, never suggested before, w 2 S obtiined by 
turning the coin round so as to read the two lines in continuity. The second line 
was thus read in the reverse direction, not in the boustrophedonic manner but 
with the letters upside down and with slight distortions here and there. 

Thus it was that 

□ •-ra h 

became t H ^ Q 

t 

(The d mdtrd after the Q is usually absent, but sometimes clearly present 
in the moulds). 

It is interesting to see how such a reading could pass muster. It so hap¬ 
pened that in their inverted position the letters j- and O would still be plaus¬ 
ible enough Brdhmi characters; only, with the altered position of the mdtrd the 

* Allan (1936), pp. 267-270 and cxlviii. This reading was essentially the one given by 
Rodgers (1895, footnote p. 136), who writes “I make it Kripadhanaba or Kripadhanapa Yau~ 
dheyo/ncL,’' 

* The forms \ and h never actually occur on the coin. 

* In a subsequent corrigendum (p. clxv) the correct reading was given but apparently 
it was then too late to revise the discussion in the text, which had already been printed. 

JayaswaPs reading was first published in my preliminary note (Sahni 1936, p. 796) which 
appeared in May and, very shortly afterwards, in Dr. JayaswaPs own paper (1936, p. 60). 
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f (ke) would become either hr or ku, although even then the form { ‘ is unintel- 

12 1 ^' 
ligible (see footnote 2 on p. H). By a strange coincidence, two other letters, the 

t4 and are almost exact inverts of each other, so that if we again follow 

Mr. Allan in taking a little liberty with the short end stroke, the m would become 
pra and the hu would become m. The only serious difficulty was that this 

reading “required two different forms of dha in the same inscription, 0 in 

Yaudheya and 0 in the other word.” “This,” writes Mr. Allan, “suggests 

that the mysterious word should be read the other way.” Here he is evidently 
hot on the scent, and further on gives a full justification of the correct reading 
conjectured by Rapson, but none the less he prefers Rodgers's version after 
all. 

But even with all this liberty with the rmtrds and other details the form 
of the <14^ (with the bulge on the left) as given in Mr. Allan's reading still 

remains unexplained: by turning the coin round the bulge would come to the 
right. 


In fairness to Mr. Allan it must be added that he had some ground for 


attempting a continuous reading 
coin round. In another well- 
bears the figure of Kdrttikeya 
two lines, can only make sense 
direction indicated by the arrow 


S 

liJ 


of the two lines by turning the 
C* * known Yaudheya coin, which 
^ on the obverse, the legend, in 
if read continuously in the 
in the diagram. 


It is perhaps futile to discuss all the unsuccessful attempts in this intrigu¬ 
ing quest. Suffice it to say that Vincent Smith's Bhupadhanusha} and Cunning¬ 
ham's Bhumidhavusha^ arrived nearer the mark than the version we have 
just been discussing. 


Before leaving this subject I think attention ought to be drawn to two 
figures by Prinsep* which depict coins of undoubtedly the same type as ours 
but with the legend either partly or wholly reversed, so as to read from right to 
left These coins are so interesting that I have thought it fit to reproduce the 
original figures (see our PI. Ill, figs. 6J-71). In Prinsep's fig. 6 (our fig. 71) the 
first line is incomplete but the line is clearly reversed because it reads 0 
the Yau coming at the right end instead of the left. The second line reads 


'Smith (1906), i, p. 181, note 1. 

*Cunningham (1882), p. 141. 
‘Prinsep (1868), PI. XIX. figs. 6, 9. 
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normally. In his fig. 9 (our fig. 69) both the lines are reversed, thus ^ ^ 

V 

These inconsistencies must no doubt have contributed to the difficulties of numis¬ 
matists in deciphering the legend, and it is possible that both Rodgers and Allan 
were influenced by Prinsep's fig. 9 when tbey accepted Kupradhamha. Indeed 
Allan himself figures one coW in the which, as he says, the legend is coinpletely 
reversed, though, curiously enough, he nevertheless adds that it **begiii8 with 
Yaudh‘*\ But now that the correct reading is established beyond all doubt, it is 
possible for us to say that the coins shown'in Prinsep's figs. 6 and 9 and in 
Allan's fig. 12 were very exceptional. The differences cannot have been due to 
mistakes in copying. Prinsep was too careful a worker and engraved his plates 
with his own hand. It is a pity his originals are not preserved in the Indian 
Museum; if found elsewhere they should be carefully examined and compared. 

These are the only instances of the kind that have so far come to my 
notice, but I confess I have not had thejime to scrutinise every one of my 
several thousand mould fragments to use it any of them bear a reversed 
legend. 

The significance of the legend on these coins has already been discussed 
by JayaswaF. Rohtak, as shown by Professor Jaya Chandra, was the ancient 
RohitakOf and it must have been one of the mint-places of the Yaudheyas in the 
province of Bahuahdnyaka, which was one of the two provinces into which the 
State of Rohitaka was divided, the other being Maru. Maru means desert; 
Professor Jaya Chandra suggests that it was the desert of Edgar, that is, the 
portion of Hariana west of the Rohtak-Sirsa line and adjoining the Bikaner 

territory. 

A historical survey of the Yaudheyas is beyond the scope of the present 
work; but at the suggestion of Professor Jaya Chandra I give below a brief 
chronology of them based upon notes kindly supplied by him. 

The earliest known reference to the Yaudheyas is, I am informed, in the 
Puranic tradition. In about the 5th century B.C. we find them mentioned in a 
siitra of Pdnini* . Jayaswal * suggests that it was this sturdy race of warriors 
whose presence in force beyond the Beas was the immediate cause of alarm 
in Alexander's army and its consequent retreat from that river. Jayaswal's 
suggestion now receives confirmation from the Rohtak finds which prove that 

‘Allan (1936), PI. XXXIX, fig. 12 (No. 21 in his Catalogue, p. 267). 

Uayaswal (1936) and Presid. Address to the Numismatic Society of India, Novem¬ 
ber 1936, Udaipur meeting. 

‘Foijini's Sutras, IV. 1.178 and V. 3. 117. For this reference I have to thank Dr. V. S. 
Agrawala. 

♦Jayaswal (1924), Hindu Polity, Vol. I, pp. 66-67; (1936), p. 61. 
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the Yaudheya rule extended to the Rohtak country. The Yaudheyas must at 
one time have been included in the Mauryan empire, but on the break up of that 
empire became a sovereign state, issuing their own coinage. The extent of their 
sway is indicated by the finds of Yaudheya coins, and now of their moulds. Their 
territory Bahudhdnyaka is referred to in the Digvijaya-parvan (a portion of the 
Sabkd-parvan) of the Mahabharata, where the people inhabiting that region are 
called Mattamayiirakas {lit those having enraptured peacocks). As evidenced 
by their later coins, the Yaudheyas worshipped Kdrttikeya who rides a peacock: 
it is interesting that the peacock is still considered sacred in the Rohtak coun¬ 
try. Thus it would appear that Mattamayuraka is only another name of the 
Yaudheyas. Professor Jaya Chandra Vidyalankar*, who made a special study 
of the northern and western portions of the Digvijaya-parva geography, con¬ 
cluded that it contained a oicture of the second century B.C. This is now con¬ 
firmed by the mention of Bahudhdnyaka on the Rohtak coin moulds of the second 
or first century B.C. In about 150 A.C. the Yaudheyas were subjected by 
Rudraddman* , who says that they had gained the reputation of being the best 
heroes amongfst all Ksatriyas", this implies that they had maintained their indepen¬ 
dence during the Greek and Saka invasions. Soon after ttudra's time they re¬ 
gain their independence and extend their territory to Bijayagadh; they are men¬ 
tioned in the Bijayagadh stone inscription in Bharatpur. Subsequently they 
form a part of Samudra-Gupta’s empire* as evidenced in the Allahabad pillar 
inscription. They are mentioned by Cunningham* as surviving in Bahawalpur 
under the name of Johiyas in the territory called Johiydbdr, The Imperial 
Gazetteer® speaks of the Johiyas of the iMontgomery and Hissar districts in the 
Punjab, the latter being a district adjoining Rohtak. It appears that they also 
survive in Sindh and Rajputana*. 

Variations. 

A remarkable feature of the moulds is the many variations they show in 
the designs and script. These variations affect particularly the form of the 
letters composing the legend on the obverse, and the design of the elephant on 
the reverse. This must have resulted in a bewildering variety of coins cast in 
these moulds, even though the coins belonged to the same denomination. 

The moulds were studied both in the original and in casts made from 
them in plasticine. In order to show up the design or script in the photographs 
the depressions were sometimes filled with a white powder before making the 
cast (see, e.g., the casts figured in PI. HI). For making many of the casts 

^Jaya Chandra Vidyalankar (1934). 

‘Kielhom (1906-6), Vol. VIII, inscription p. 44. 

•Fleet (1888), Vol. III. No. 1, pi. 1. p. 14; see also No. 58, pi. 36B, p. 261. 

‘Cunningham (1871); Cunningham and Majumdar (1924), p. 281 ff., 689-690. 

•Imperial Gazetteer of India. 

•Ann. Kep. Arch. Surv- W. Ind. 1920, p. 79. 
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figured in this work plasticine made in the laboratory was found quite 
workable. It may be uaeful to give the recipe: 

Fitie (Dreciplt&ted) cla7 1 lb. 

Bees wax i 1b. 

Linseed oti i lb. 

The wax and oil are first heated together, then thoroughly mixed 
r with the day by kneading and later by beating with a hammer. 

06iw&‘e.—The form posture of the bull is on the whole fairly con¬ 
stant. It is always a rather lanky bull with long legs and a very prominent 
hump) the head thrown up and turned obliquely towards the onlooker. The head 
ia always to the right <in the coin); the eyes are prominent but the earn are 

nev^er to be seen. The chief variation is seen in the legs. The left foreleg is 

always more or less raised, and tlie foot usually curved inwards (oh Sometimes 
the foot is straight but lifted high (hj. The hind legs generally stand almost 



a b t- 

Text'fia. s. 

parallel to the right foreleg (as in a and b), but sometimes the characteristic 
angular bends are more apparent (c). 

The variations in the script jrere figured in my first paper (£><:. cit fig. 
Sh, p. 798). 1 cannot eay what value tliey may have in a study of the mor* 
phology of the Brahtni characters, but I reproduce them again belcw. 


<£> 

O' 

vX- 

<S> ^dL^■^W 

tl 

0 

u- 





a/ 


X. 

X. 

J- -t, JL 

□ 


a 



’^r 


M' if 

<J* 

0 


-£ 2 - ](Jh 

■h 

Fj 

k 

J .(fls.' 


> 

> 

t 



Text-fiir. 4. 
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In the fiiRt column are given what may be regarded as the normal forms 
of the letters, the other columns give the m^ihcadons. 

It is interesting to observe how the exigencies of space have affected 
some of the letters, leading to a number of exergual forms. Thus the letter 

Q in the first ifet line, when occurring dose to the rim of the coin, loses its 
outer portion and becomes (T* , white the 0 and q in the second line 
become ,ru and respectively. IStiil more mteresting is the formation 


of a sort of compound letter by the approximation of the dM and no, thus 


dh ' . In Prinsep'a fig* 6* there is an interesting exergual form 


in the second line where the ^ has overlapped the 



cleverly incorporated into it, thus 



7Z 

(see PI. in fig, 


has been 


Of the several variations of the letter m in the first line, it is still rather 
uncertaiD which was the intended version. The Tniitrds are not always present, 
and their position also varies. The significance of the dot at the end is doubt^ 
ful; when present it is usually placea so far off that it may be more probably 
a stop than an anzeavnra. 

The form and poaition of the yftpa symbol is very constant, 

fiewrse.—Unlike the bull, the elephant shows a very considerable variety 
of pose, standing, walking or running (see PI. I, fig. 5). While usually fadng 
right^ like the bull, in two spedmens (derived from different models) it was 
seen to face left (see Pi. II, fig, 3ii). One of the coins deecribed by Cun¬ 
ningham * from Behat also has the elephant facing left. The whole body of the 
elephant is not always included, but the head and trunk are nearly always 
shown. The trunk is always upraised and one of the front feet is slightly 
lifted. When the main part of the body is omitted the bead with the uplifted 
trunk is usually placed near the margin, as if the elephant has just entered the 
drcle of the coin; more rarely it is placed near the opposite margin, as IJ the 
animal is leaving the cirde (PL III, fig. 80). The bristles of the tail are some¬ 
times greaUy exaggerated giving the tail an unnatural forked or branched ap¬ 
pearance (PL I, fig. 5; PL U, figs. 117-28; PL UI, figs. 66, 67). 

_ alight variations are seen in the details of the triratna symbol 

^PriUAep (I858j, pi. nix. 

*niese diiectiotta are aiven as they would be seen in the coin (positive), not aa they 
Ate seen in the mould (ncftattve) 

^Cunnioirhun {1882), p. I4i. 
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(gee PI. in, figs. 66, 68 ) The A like object over the back of the elephant is of 

somewhat doubtful nature. It sometimes takes this form A suggests 

that it may be a flowing pennon, as stated by Allan»; more commonly it is like 
a symmetrically placed inverted letter Y; sometimes an inverted V* * The late 
Dr. Jayaswal suggested that it may be the Brdhmi letter ga, representing gav<i 
(republic). This is made plausible by the fact that some other Yaudheya coins 
bear the word gana (see above). But Rai Krishnadasa, who has carefully 
examined many of my moulds, feels convinced that the sign represents a .flag 
or standard. As stated above (p. 10) his view is supported by the moulds shown 
in PI. II, figs. 27,28. 

The existence of these variations in the moulds shows that a number of 
different models must have been used in preparing the negatives; and I have 
found that several of the varieties, soma of the obverse, others of the reverse, 
occur again and again among the thousands of fragments in my possession. It 
appears that some of the models were used more frequently than others (Compare, 
e,g., PI. II, figs. 27-28; PI. II, figs. 29-30 and PI. II, figs. 31-32 ; PI. Ill, figs. 
83-84; PI. II, fig. 33 with Pl. Ill, fig. 81). No actual models have yet been dis¬ 
covered, nor is their discovery in the future at all likely because, most probably, 
after the original models had once been used for making the first series of coins, 
the coins themselves were freely used as models, as was the common practice 
with cast coins in Roman times and as is the practice among forgers even to-day. 

While pressing the models into the soft clay no care was taken to place 
them in any particular orientation, nor could the coupling of obverse and reverse 
have been done in any fixed orientation. The only concern was to see that the 
same design did not appear on both faces of a coin. As the number of models 
used was evidently v“ry large, an endless variety of coins must have resulted 
from the many permutations and combinations that were possible. The chances 
are that among the many thousands of coins that were cast in this mint no two 
coins were exactly alike. 

Technique- 

The moulds '-their form and structure. 

A good idea of the form and mode of construction of the moulds may be 
obtained from a study of the fragments shown in the photographs. In PI. VII, 
fig. 146 is given a conjectured reconstruction of the complete mould. As ex¬ 
plained briefly in my preliminary paper*, the mould was made up of a series of 
discs placed in a vertical column, like a pila of coins. The whole pile was 
plastered over with clay, only a funnel-like crater being left at the top for 
receiving the molten mstal. The crater led vertically down into a central canal, 
like the shaft of a mine. From this canal, again as in a mine, horizontal 


‘Allan (1936). p. cxlvii. 

*Sahni (1936), pp. 796-798, fig. 2. 
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channels led out at different levels, and these opened into the coin sockets. At 
each level eight such channels radiated from the central shaft, and opened into 
as many coin sockets arranged in a ring (see PI. I, figs. 4, 5). The coupled 
faces of contiguous discs bore the negative impressions of the obverse and 
reverse, respectively, and were so placed as to make the opposing sockets co¬ 
incide exactly (Text fig. 6). 

After the metal had been poured in and the mould was cool enough it was 
broken up and the coins, attached in whorls at the ends of the spokes, were 
broken off, the remaining metal being again put into the melting pot. Occasion¬ 
ally a coin hurriedly broken off would carry away with it the end of the spoke. 
On the other hand, a portion of the coin margin may be left behind on the spoke 
and the com shows a concave scar. 

These flaws, incidental to the technique of cast coins, have been discussed 
in some detail by Bahrfeldt* *. Such coins were also liable to go into circulation 
and have been figured by numismatists, e-g., Cunningham®, Majumdar* and others. 
Cunningham* figures an unusually interesting specimen of what we might call a 
twin coin—a pair of coins still joined together like dumb-bells, having never 
been broken apart since they were cast in the mould. 



Text-fig. 6.—Diagram to show the different possible ways of coupling the discs in the 
Rohtak coin moulds. The sockets on the two faces of a disc generally do not coincide (see 
text); the arrangement in a superposed series as shown in this figure is only due to diagram¬ 
matic exigency. (Approximately actual size.) 

0 is a disc with the obverse design on both faces (cf. PI. II, fig. 17 ; PI. HI, fig. 86.) 

B shows the plane of contact between two contiguous sets of discs in the compound 
mould, where two blank faces are coupled with a layer of dusting powder between them to 
prevent adhesion (cf. PI. II, figs, 40-41; PI. 'IV, figs. 108-109). 

R is a disc with the reverse impression on both faces. 

A is a disc with the reverse impression on one face, the obverse on the other; by far the 
great majority of the discs collected are of this type. 


* Bahrfeldt (1904). pp. 433-448. 

* Cunningham (1891), PI. VI, fig. 2, also PI. I, fig. 29. 

* Majumdar (1936), p. 256, PI. CXXVI (f). 

« Cunningham (1891), PI. I, figs. 24-25 ; see also Brown (1922), PI. I. fig. 3. 
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Id breakiHg up the mould the workman would be liable to o?srlobk an 
oocaaiona] coin or two, hidden in a portton of the mould that has been left 
unspiit. Among the heap of discarded moulds found at Eohtak there were quite 
a number still sticking together in their original couplings, and on splitting Bome 
of them apart I was lucky enough to find three coins lying in 6itu (see PI. II, 
figs. 20, jid, 25). One of them has a short piece of the lug still attached. 

No complete disc was discovered. I have spent hours trying to piece to¬ 
gether the fragments into complete discs, but it was hardly to be expected that 
this would be an easy matter with cbe thousands of fragments all jumbled up in 
a heap. Actually I did not even find two fragments that exactly fitted each 
other along their fractured edges. However, it is quite easy to make a rough 
reeonatruction of a disc, such as those shown in I'l. I, figs. 4, 6. The curvature 
of the outer edge shows that the discs were about 87 mm- in diameter, with a 
central hole 7 mm, across, from which the eight canals radiated so as to open 
- into eight circular coin sockets each about 19 to 21 mm. in diameter. The radial 
canals are shallow; they gradually narrow from the centre outwards, their 
broader inner ends being united into a shallow trougl^ound the'central aperture. 

Along the outer curved edge the discs are slightly thicker (average ca. 5 
mm.I than they are round the central aperture, where the trough takes away 
from the thickness of the disc, Occasionally a disc is somewhat thicker or tbiU' 
ner than the normal, but on the whole the workmanship is uniform and very 
neat. 

As a rule the sockets on the two faces of a disc baioag to different faces of 
the coin. If one side bears the obverse impressions, the other bears the reverse 
The exceptions to this role are very few- The fragments shown in B, li, %. 17 
and PI. m, fig. 86 bear the obverse impression on both faces; I have not yet 
found any with the reverse on both sidrs. At first 1 thought these rate excep¬ 
tions we^ errors of workmanship but, as the diagram in Text-fig. 5 will show 
at once, it makes no difference whether we have the two faces similar or differ¬ 
ent, so long as the coupled faces bear the opposite desigus. 

Thus the two faces of the disc are quite independent of each other in the 
design which they carry. For the same reason it will be clear that neither the 
radial canals nor the coin sockets need necessarily coincide in their positions on 
the two faces of a disc. In fact, on practical grounds it is better that they should 
not, because, if all the coin-whorls in a column of discs were superposed instead 
of being irregularly disposed as they actually are (see Text-fig. 6> the discs 
would bij more liable to crack owing to uneven heating by the metal 
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Teilt-fig 6- — ^Di&ETBm to sbow the posltiana of coin sockets on tbe two faces of a disc. 
The sockets usually du not coincide In position on the two sidles. Approximately actual size. 

An important question is the nature of the materials of which the original 
models of the coins and of the radial canais were made. An inspecdon of the 
fragments of discs shows that the eight radial channels were made in a single 
operation, that is, by means of a single Sprayed model (shap^ like Tsxt-fig. 7) 
pressed into the day, while each of the h-coin sockets was made separately : a 
different corn model was pressed in at the end of each ray. This is clear from 
tbe fact that no two coin sockets on any one of the fragments examined are 
Identical either in their designs or in their angular orientation round the central 
canal, and from the fact that the ends of the radial channels do not always meet 
the cncuraference of the coin sockets (see Text-fig. 8; PL H, fig. 19), It b 
also proved by an examination of an interesting fragment shown in PL II, 
fig. ^ and Text-fig. 9, which bears two distinct impressions of the S-rayed 
model 'The fainter impression (with the rays ending blindly) was evidently 
made in error and it is seen partly superimposed by the correct one. 

The model for the eight radial canals was pressed down into tbe clay to 
half its own thickness. This model wag no doubt a fiat piece of metal cut into 
the shape of Text-fig. 7. A notable feature of this piece (deduced from the im¬ 
pressions left by it on various discs) was a specially thickened rim or collar round 
the central aperture, which must have facilitated the passage of the metal from 
the vertical shaft into the radial canals by making the initial opening somewhat 
wider (compare PL IT, Jig. 19 with Text-figs, 5, 12, 13}. That thb model was a 
metallic piece is shown by the sharp edges of the impressions left by it on many 
of the mouJtis (See PL 11, fig. 42). Such impressions can onlv be made by a piece 
01 metal cut out of a sheet. Moreover, a piece of this shape could much more 
conveniently be made out of a sheet of metal than out of any other material* 
such as wood or clay. The sketch in Text-fig. 7 was reconstructed from several 
fragments of moulds because no complete disc was available. The arms are not 
always of equal length, and the ends arc sometimes obtiquely truncated. But 
the central hole is always neatly circular. To judge by the depth of the radial 
channels on tbe moulds the thickness of the sheet from which these models were 
cut was about 1*6 mm. 
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{All figures approx, actual size.) 


7. —Reconstruction of the radial canal model. Note the collar round the aperture. 

8. —A canal sometimes stops short of the coin socket (cf. PI. II, fig. 19). Note the 

impression left by the thickened collar round the aperture. 

9. —Double impression of radial canal model (error of manipulation; cf. PI. II, fig. 42). 
10-11.—Coin sockets left empty probably because the passage of metal into them was 

obstructed. 


As for the coin models (positives) it is not easy to say whether they were 
made in clay or in wax, wood, soapstone or other material. The fact that quite 
a large variety of models was used may indicate that they were probably made 
in some easily worked material, such as clay or wax. But this need not have 
been the case because, once the initial trouble of engraving the originals had 
been taken, actual coins may have been used as models for succeeding genera¬ 
tions of coins. We know that this was the practice in Roman times, and this is 
the commonest and easiest device of forgers down to this day. There is, how¬ 
ever, another and better reason for the view that either wax or clay was used for 
making the original models. A minute examination of the moulds—the bull and 
elephant as well as the script, particularly where the letters occasionally touch 
the margin or are cut off by it—suggests a cursive style of writing and a rather 
free-hand style of design for the bull and the elephant, such as would only be 
possible in soft material. 

It may be that at the very outset a negitive was made in wax or clay: in 
the small size of these coins it would be much easier to engrave a negative (with 
a bluntly rounded stylet) than to carve a positive. If the original negative was 
in wax, a'positive could be made from it directly by casting in fine clay and then 
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baking the cast so obtainedt If it was in clay, it could be baked hard before 
making a positive from it, and this p<sitive could be made either in day or 
metal, to serve as a model. Considering everything, I am indined to conclude 
that this was tlie method adopted at the Bahudhanyaka mint, 

To ensure the free flow of metal into the coin sockets any obstructing bits 
of clay left between the end of . a rafiial cand and a coin socket had ter be remo^-ed. 
PI. I, fig. 4, PI. 11, fig. 38, and PI. Ill, fig.fcS show several instances where the re¬ 
moval of this obstruction is evidenced by a roughneas of the channel at this point 
Failing this precaution some of the sockets would not receive the metal; Text- 
figs, 10, U and PI, 11. figs. 34-36 show a few sockets which appear to have 
remained empty because the channels were blocked, either from the very first, 
or later, by the fusing of the clay when the mould was baked prior to the casting. 

In the great majorily of my fragments the channel into the socket is free. 
But in a few it is not; for example see Pi, II, figa. 13, 32, At first 1 was I'lciined 
to think that these were cases of oversight, but a raument'a reflection will show 
that they may well be intentional. The channel being made up of two opposing 
counterparts, it would suffice if the passage is cleared only on one of the coupled 
'faces (see Text-fig 12J. In fact this may be an advantage becauae the kink 
thereby left in the metal near the edge of the coin would make it easier to break 



Text-fig-12. Text-fig. 1,1. 

off the coin from the end of the spoke (see Text-fig. 13). A comparison with the 
Mathura coin moulds described below (see PI. VI figs. 128-131) leaves 
as to the advantage of this procedure, and it is possible that the mtelligent 
Yaudheya coiner may have purposely left these obstructions on one sid- of each 

disc. 

Many of the fragments have a small irregular bit of brick or stone 
embedded in the outer Iwrdet, between the coin-sockets. This foreign object is 
often seen sticking out like a peg. Other fragments show irregular pita in this 
poaition* indicating that such pegs bad once lodged there (PI. I, fig. 4, Pi. H, fig. 
43, Pi. IV,fig. 108), This was a tecon-and-mortise device for replacing the discs 
exactly in their places when ooupltng the moulds. The irregular shape of the 
bits made it easy to recognise the pegs (tenons) belongmg to their pits 
(mortiaes). With more than one tenon on each face of a disc it was important 
that they should have distinctive shapes. No complete disc has been found, but 
by roughly reconstructing a number of discs it is possible to say that on each 
face there were two or tliree places, either for a mortise or for a tenon. 

Another device worthy of note was an oblique groove drawn across the 
outer edge of each diec (PI II, fi^. 41, text-fig. 14), Aa the casting was 
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done with the discs placed in a vertical column <P 1 . VII, fig. 146), these grooves 
ran obliquely across the outer (cylindrical) surface of the whole set of discs. The 
groove must have served as an index line to enable the workman to check from 
outside the positions of the discs when reconstructing a set after the models had 
been removed. From the appearance of the grooves it is clear that they were 
made while the clay was still soft or at least unbaked: the edges of the groove 
are sometimes slightly raised. The smooth surface of the groove shows that it 
was made with a blunt, rounded instrument like the edge of a well-worn coin. 
As a rule the groove is about 1 to lli mm. wide and about as deep; PI. II. fig. 14 
shows the only specimen in which it was wider and deeper. 

Occasionally we come across a fragment which is blank on one face. Some¬ 
times two discs are found sticking together by their blank faces (PI. II. figs. 40, 
41, PI. IV, fig. 108, Text-fig. 14). On splitting them apart the groove or grooves 
were frequently seen continued across from the edge on to the blank face (PI. II, 
figs. 7, 8 , Pi. VII, fig. 146). The blank faces generally show a thin crust of dark 
grey dusting powder, looking like ash from an oven, which must* have been used 
to prevent the discs adhering firmly It appears that the complete mmld must 
have contained several sets of discs placed one'above the other, and the dusting 
powder was spread between the blank faces on the top and bottom of contiguous 
sets. 



Text-fig. 14.—Two discs coupled by their blank faces (cf. PI. II. figs. 40-41). 

Approx, actual size. 

In making up this column the blank top surface of each set was first cover¬ 
ed with a thin layer of dusting powder before the next set was placed upon it. 
Several pairs of disc fragments, including portions of the top and bottom discs 
of contiguous sets, have been found sticking together by their blank faces with 
the remains of the powder still lying between them (see PI. IV, fig. ,08). 

Fig. 40, PI. II shows two adhering discs. One of them has an oblique 
groove across its rim. The fact that this groove is not continued on to the other 
disc shows that the discs belong to two consecutive sets in a mould. When they 
were split apart they disclosed, as expected, two blank faces. On one of these 
faces the groove was continued across the blank surface (as in Pi, II, fig. 8 ) this 
being the top disc of its set; the other, being a bottom disc, had no grooves on its 
lower face which was in contact with the base-board. PI. II, fig. 44 ^ 

similar pair of discs; here one face showed two grooves crossing as in PI. II 
fig. 7. ’ ’ 
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Among the fragmonts of discs were found a few very interesting 

pieces of oonrse and porous burnt clay which no doubt originally formed a plaster 
jacket round the entire mould (see PL VII, dg. 146). This clay luting contained 
a large admixture of plant materiali especially Che huak and grains of a cereal. 
I believe some of Che gains are wheat or barley and some are paddy. Of course, 
the grains as well aa the husk are charred, but the microscopic ceils of the 
husk have left clear impressions on Che matrix of carbonised clay; and their 
careful examination may help one to identify the cereal beyond doubt, even in 
the charred and broken condition^ The quantity of plant material thus mixed 
with the day contributed to the rather porous condition of the day: after it was 
baked the partial combustion of the organic matter left small lacuna in the body 
of the clay. We shall see presently that this porosity was of importance to the 
successful working of the moulds. 

The clay here mentioned must have been plastered over the whole pile of 
discs ao as to seal up any chinks between the discs and thereby prevent the 
molten metal from leaking out. At the same time some porosity was desirable 
to allow the imprisoned gases to escape as the metal was poured in. Several 
pieces of the clay luting were found among the mould fragments. A few of 
these are shown in FI. 11* Figs. 21, 22. It is interesting to see on the 
concave inner surface the impressions of the rims of the discs against which the 
luting was plastered. From Figs. 21, 22 it is certain that at least 6 or 6 discs 
were placed one on top of the other; probably the total number in the complete 
mould was much larger. Luckily, one of these pieces of luting is from a region 
where the oblique groove ran across the surface of the pile, and, as expected, the 
groove is here represented by an oblique ridge. 

Ft. in, fig. 62 shows a fragment of a disc with a rather thick piece of luting 
still attached to IL The same fragment is shown in Text-fig. 15, sketched from 
a different angle, so as to view it in its proper place in the entire mould. From 
the form and position of the luting, with its curved outer surface, it appears to 
have belonged to the ^’shoulder’' of the mould (see PL VII, fig, 146). Several 
other fragments of discs have been found similarly encrusted with the 
remaina of the luting, but the outer surface is usually not preserved. 



TeXT-PtU. 1&--Di(isniminadc sketch of a. fragtn^at from the "shoulder'' of a mould 
(of- PL 111, Ak. bg and PL Vil. da-146). Approx. HCtual aize. 


‘ A mmute examioadoD of flonie of the charred f ragmeoto af ter chemical treatment hu 
made it possibli: to recofpiize the mienwcopte structure of the epidertnifl of some of the planU. 
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The disc shown in Text-fig. 16, with an unusually thick luting applied to 
one surface, evidently belongs to the very bottom of a mould. The flat lower 
surface must have been formed in contact with the floor on which the pile was 
placed after the luting was applied. A similar fragment is shown in PI. II, fig. 6. 
In PI. II, fig. 9 a fragment is seen with the luting still adhering to its rim. 



Text-pig. 16.—The bottom disc of a mould (cf. PI. II, fig. 6). Approx, actual size. 

Practical considerations. 

' From the structural details described above it is now possible to say that 
the casting was done in a complex mould of the kind sketched in the reconstruc¬ 
tion (PI. VII. fig. 146). The metal poured into the crater filled the central canal 
and thence spread horizontally at different levels through the radial channels 
into the whorls of coin sockets. The clay luting round the entire mould served 
to bind the discs into a compact pile and prevented the leakage of metal. At 
the same time the porous nature of the luting allowed the escape of hot gases 
in advance of the inflowing metal. The importance of mixing husk and grain 
with the clay of the plaster will now be evident: when the mould was baked the 
combustion of the vegetable matter left the plaster in a porous condition and yet 
strong enough to hold the discs together. 

The discs are usually of a dark grey colour, but occasionally their marginal 
portions grade into red—a result no doubt due to unequal baking. My friend 
Dr A. C. Chatter ji. Reader in Chemistry at Lucknow University, has subjected 
some of my fragments to high temperatures in an electric oven and he finds that 
while the grey colour remains unaltered up to about 600°C, above that tempera¬ 
ture, say, at fiSO'C continued for about an hour, it gradually shades into red. The 
fact that in my discs the red colour is nearly always confined to the peripheral 
parts shows that the moulds must have been baked at a temperature of over 
600®C, but that this temperature was not maintained long enough to turn the 
central parts red. 

In some discs the outer parts are light and spongy, being riddled with gas- 
holes (PI. II, fig. 36). A few of these are seen sticking together by their outer 
spongy portions so as to form a fused mass. The metal must have been poured 
in while the mould was still hot, to ensure its easy flow through the narrowest 
channels. Probably the mould was kept in an oven while the metal was poured 
in, only the top of the mould, with the crater, being exposed. 

This is strongly suggested by the fact that fragments of the luting have 
been found which show signs of having been subjected to great heat They are 
not only spongy with gas-holes, but have even become fused with the rims of the 
discs they covered, and a few have a red colour instead of the usual dark grey. 
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From the structure of the fragments it is possible to say that the following 
simple appliances were probably used in making the moulds:— 

1. A circular wooden base-board about 87 mm. in diameter, with a 
cylindrical peg 7 mm. thick fixed in the centre (Text-fig. 17). 

2. A hollow cylinder just wide enough to fit round the circular platform 
(shown in broken lines in Text-fig. 17). 

3. A wide-mouthed cup or a little box without a lid, of 23 to 25 cubic 
centimetres capacity, for measuring out rapidly the quantity of 
kneaded clay required for each disc. (The volume of a disc has 
been calculated to be roughly 23 to 25 cubic cm.). 

4. A stylet made of wood or metal, with a rounded tip about mm. 
thick, for engraving in clay or wax. 

5. Some flat pieces of metal about mm. thick, cut into the shape 
of Text-fig. 7, to serve as models for the radial channels. 

6. Fine clay; wax; ash or charcoal dust; bits of stone or brick (to 
serve as tenons); paddy or other grain with husk. 



TEXT-FIG. 17. 


It now remains to give a connected account of the steps in the process of 
constructing and using the moulds. 

(а) The circular base-plate is dusted with powder, the cylinder is placed 

over it, and the first disc is prepared round the peg, its circumference being 
controlled by the cylinder. The 8-rayed model for the radial canals is slipped 
over the peg and pressed into the clay down to half its own thickness. Then a 
coin model is similarly pressed in at the end of each of the rays, taking care that 
all the models have the same face down, whether it is the obverse or the reverse. 
Two or three small bits of brick or stone are pressed half-way down at intervals 
near the margin, to serve as tenons. • 

The first disc is now ready. It is dusted with powder before the second 
disc comes to lie on it. 

(б) The second disc is first prepared as a blank on another base board. It 
is then transferred so as to lie on top of the first disc, over which it is now firmly 
pressed down at all points. It thus receives on its lower surface the impress of 
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all the models and of the tenons projecting from the top of the first disc. If the 
first disc received the obverse impressions of the coins, the second receives the 
reverse. On the upper surface of the second disc another set of models and 
tenons is pressed in, and the surface is dusted over as before to prevent adhesion 
with the third disc, which is next laid on the second; and so on. 

(c) In this way the discs are erected in a set of, say, a dozen discs. The top 
and bottom discs being blank on one face, coins would be formed only in eleven 
whorls. 

(cO The cylinder is now removed and the oblique groove (which is later to 
serve as an index line) is drawn across the outer cylindrical surface of the set, 
cutting the rims of all the discs. Preferably two such grooves are marked, on 
different sides, and slanting in opposite directions (as in PI. VII, fig. 146); this 
would help to distinguish the upper and lower faces of the discs. If these 
grooves, moreover, are continued across the blank top face (as in fig. 146 and 
PI. II fig. 7) they would help to distinguish the top disc from the bottom one 
which cannot be so marked because it is in contact with the board. 

(e) For some time this first set of discs is allowed to dry in the sun till the 
discs are hard enough to be handled without fear of their being deformed. 
Meanwhile a number of other sets are prepared in the same way and allowed to 
dry. 

(/■) When the discs in a set are hard enough to be handled freely, they are 
lifted apart and for a time kept in a row in their regular sequence, all with the 
upper side up. The coin models as well as the radial canal models are now 
carefully removed for repeated use. The tenons, however, are all left in their 
places. 

(g) Each disc is now carefully examined on both sides to see that the coin 
impressions on the sockets are clear. It is also important that all channels for 
the flow of metal into the sockets should be free of obstruction. (But see p, 23 
above). 

(h) When the discs are all in a satisfactory condition they are again built 
up into the original set but on a plain board (without a peg). With the help of 
the tenons and mortises, and of the key-lines on the rims, they can easily be 
replaced in their correct positions. 

(i) In the same way a number of other sets are built up after removing 
the models from them. 

(j) Several of these sets are now placed one over the other to form a 
column of convenient height. Assuming that there are, say, a dozen discs in 
each set, four or five sets would make a column about 10 to 12 inches in 
height. 

(k) When the column has been made up it is plastered over with a paste of 
clay mixed with unhusked grain, a funnel-like crater being left at the top to 
receive the molten metal. The mould is, however, not yet ready for casting. 
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(0 The final step before casting is to bake the mould, with its clay luting, 
in a furnace. This will harden the discs and burn out the vegetable matter in 
the luting, thereby making it porous enough for the escape of gases. 

(w) The casting is then done in the hot mould, preferably with the mould 
still standing in the furnace, with only the crater exposed. 

(n) When the mould has cooled it is broken up, the fragments of discs and 
of the clay luting are discarded while the coins, attached in close-set whorls upon 
a central axis,* are broken off and cleaned. 

From the above description it is obvious that none of the discs can be 
removed intact, and there can, therefore, be no question of their being capable 
of use for repeated castings. This fact is important for comparison with some 
of the other coin moulds discussed below which, being of simpler construction, 
could be used, and may have been used, again and again. While in this fact the 
simpler moulds had the advantage, the Rohtak moulds were capable of yielding 
a much larger number of coins at each casting. 

It is a pity that no other kinds of relics of the Yaudheyan mint have yet 
been discovered, besides those shown in the photographs, but it is a matter for 
satisfaction that a careful examination of the fragments has enabled us to 
picture with some degree of thoroughness the details of the technique of coining 
employed in India about a hundred years before the beginning of the Christian 
era.^ 

So far as I am aware, nothing comparable with the Rohtak material in its 
interest for the coining technique has been brought to light since the rich 
discoveries of Roman coin moulds in France, England, Germany and other 
countries, of which a brief summary is given below. 

Were the Rohtak moulds the vjork of a forger? 

With most finds of coin moulds the question arises as to whether they 
were official or the work of a fo^er. And this question was put to me by 
several friends who saw my moulds or read the preliminary account. At 
Rohtak a magistrate said that clay moulds of more or less similar construction 
had been produced in his court as exhibits in cases of forgery of modem 
currency. 

It is a curious fact of psychology that the forger comes to mind more often 
when the mould is before us than when the coin is being examined. So far as I 
know, none of the many authors who have described the Yaudheya coins have 
ever hinted that the coins were spurious, although some of them might well have 
been cast in the very moulds we are considering. 

^ This work was well advanced when Mr. Dikshit kindly ordered at my instance a 
deeper excavation of the mint site discovered by me at Rohtak. As a result some further 
coin moulds and coins similar to those found by me in 1936 were unearthed. From a 
cursory inspection of this material in the field I could not gather any substantial new facts 
relevant to our present study, but the collection needs careful investigation. 
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The question of forgery was raised by Sir John Marshall^ when describing 
the Taxila moulds, and Dr. Panna Lall did the same when he described the 
Mathura moulds (see below).' However, in both these cases there was 
internal evidence for regarding the moulds as forgeries. I can see no special 
reason to doubt the genuineness of the Rohtak moulds. The burden of the proof 
rests on those who make the assertion of forgery. Let us discuss the pros and 
- cons in the light of what we know of other cases, Indian and foreign. 

It is obvious that where the forger’s technique is similar to that of the 
original coins detection becomes difficult, particularly when the forgery is 
contemporary with the currency. It is still more difficult where the authorities 
acquiesce in the practice of forgery as was the case, we are told, in the time of 
some of the Roman emperors’*. A number of numismatists in Europe, dealing 
with the Roman coin moulds found in Britain, France and elsewhere have 
discussed this question, and the view has often been expressed that many of 
these moulds must have been forgers’ moulds®. Another remarkable case of 
large-scale contemporary forgery is mentioned by Akerman^. Writing in the 
year 1834 he said that in England, at one time, spurious money even exceeded 

the legal in quantity. He says “It is true that such was the case.not many 

years since, when the copper circulation was almost wholly supplied by the 
forgers of Birmingham.’’®. This shows, by the way, that even the cheapest 
coins are liable to be forged, and the Yaudheya coin moulds need not be taken 
as genuine merely on the ground that they cast cheap coins. In fact, it is the 
cheaper coins that would more often go undetected. 

Where the forger’s technique is similar to the official we have to rely upon 
such evidence as the location (which may be different from any of the authorised 
mint-places>, flaws in the construction, differences in the alloy, and so on. With 
our moulds from Rohtak we have no such evidence of fraud. The fact that the 
moulds are not quite uniform in the details of their designs and script at first 
made me suspect them, but I soon discovered that the same lack of uniformity 
exists in the Yaudheya coins figured by Prinsep, Cunningham, Rapson, Allan 
and others. Unless there is historical evidence that forgery was as rampant 
under the Yaudheyas as it was once in the Roman Empire, or in Britain a 
hundred years ago, there seems nothing to indicate that our moulds did not 
belong to an authorised mint. 

»Marshall (1912-13). 

®Akerman (1834), pp. vii-x; Akerman (1844), p. 55; Babelon (1931), p. 958. 

•See, inter alia, Akerman (1834), pp. vii-x; Reade (1837-38), pp. 58-59; Reade (1838) 
under Akerman (1838-39), pp. 161-165; Babelon (1901), p. 955; Schroetter (1930), p. 187 under 
Falschmuenzerei. 

‘ Akerman (1834), pp. vii-x. 

‘ According to Schroetter (1930, p. 187) Birmingham had at one time the biggest 
forgers’ plant in the world. 
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The case is quite different where the technique of the forger is different 
from that of the au^oritiea. For instaoce, we know from Panne Lairs work* *, 
that the Mathura moulds (see below, and PL VI, figs. 128-131) were 
intended to produce by the costing method coina of a type known to have been 
originally struck with a series of different punches one after the other* The 
same clue gives away the maker of the bronae die found by Cunningham* at 
Elran (PI. V1I» dgs. 13if*l40), This die produced at a single stroke a coin of the 
punch-marked type, bearing several dlstincl designs which in the oDicial mint 
must have been struck with a succession of punches. 

Let us now briefly consider forgeries of a type which unfortunately too 
often vitiates the field of work of the numismatist. 1 mean modern forgeries 
of ancient coins meant to cheat the coin collector We know that this practice 
was not ^ uncommon in certain parts of Europe where the forger sometimes 
mixed up (by design or in error) moulds of different reigns or denominations 
and coupled them into hybrid coins. Professor Pink* wrote recently an 
account of the celebrated engraver Claude Augustin de Saint Urban, a forger 
of lioman coins who lived in the ISth century. 

Quite a novel motive for forgery was suggested by J, G. Pfister^, wrilang 
a hundred years ago about mutilated coins. The subject being not quite relevant 
to our topic here, 1 quote his interesting observations in a footnote*. It is 
very unlikely that the Rohtak moulds, dug up from a level three feet below the 
surface, were forgeries of any of these types, 

K. Burn, in a review of my preliminary note, says “Of the Yaudheya coins 
in the British Museum about half seem to have been struck and the rest cast; 
so it cannot be said with certainty whether the moulds now found were oflBcial 
or for forgeries*'*. The large number of moulds found at Rohtak. however, 
seems to go In support of their being genuine. 

Taking everything into account I am inclined to the view that the Rohtak 
moulds are not the work of a forger. But, of course, m an index of the state of 
evolution of the technique, the work of a contemporary forger is aa good aa that 
of aa official mint- If anything, the forger's technique is liable to be simpler 

^ Paitna Lall (1918). 

* Cimningham (iSfiO). pp, TT'S, PI. XXIV, figs. 1-3. 

" Pink (193SJ. p. 217. 

‘Pfiater (1838-391, pp. 

« "Now I consider that the farmery of such coina esnnot be done with e pecumuy view, 
hot Bs li tcatter of jest. It la perhnpt not generally known, that them are proofs of (hs 
existence of a species of ie&med men who are impedimenta to learning* and who amuse them¬ 
selves with not merely having Imitations aometitnes made of scarce coins, but also by 
fabricatinR coins which nsver existed, and on which the inscriptions and symbols ore the 
inventions of the parched brains of these Sevens. The object of such mlserahle conduct 
seems apparently to be to amuse themselves with observing what numJamatiats of sound 
understanding, but not on their guard, may afterwards daacriba them to be." 

See Kem Institute (1938), p. 7, 
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and more primitive, unless an expert like Claude Augustin de Saint Urban takes 
to forgery. It is, therefore, interesting to know that in India, a hundred years 
before the Roman era, we had evolved a complex multiple mould of a type consi¬ 
derably more efficient thmi any yet discovered in Europe. 

b. SUNET. 

Having studied these early Yaudheyan coin moulds from Rohtak, of about 
100 B.C., we may now pass on to some clay moulds of the later Yaudheyas, in 
which coins of the 3rd-4th century A. C. were cast. Over 80 specimens of these 
are now known from Sunet, an old village now a suburb of the city of Ludhiana 
in the Punjab (30® 55' N, 75° 51' E). A brief description with photographs 
was published recently^ several of the moulds are shown in PI. IV. 

Three of these specimens from Sunet were the first coin moulds ever to be 
described from Ancient India. But, as I have shown in the paper just referred 
to, their real nature was, until quite recently, unknown; they were mistaken for 
seals. These three moulds were among a collection of clay objects (mostly 
seals) which a certain Mr. Carr Stephens of Ludhiana had sent in 1884 to Dr. 
A. E. R. Hoernle of Calcutta, then Secretary to the Asiatic Society of Bengal. 
Hoernle exhibited the collection before the Society and wrote a detailed des¬ 
cription* *, devoting special attention to these “three exceptional seals;” but 
unfortunately he gave no figures, and the original specimens can no longer be 
traced. He showed that these particular “seals” bore the negative impressions 
of a well-known Yaudheya coin figured by Prinsep*, and he was convinced 
that the impressions must have been made by using the actual coins as a die. 
In this view he was probably right, because coins have often been used as 
models for moulds. But his conjecture that these clay objects were used as 
seals or votive tablets was off the mark. 

Hoemle’s description of the designs impressed on these three specimens is 
so clear and precise that it is best to reproduce his own words. He writes: 

“Their devices are sunk into the clay, showing clearly that they were in 
relievo on the die from which they were taken. Now coins would be exactly 
that sort of die. Two of the seals show a standing human figure, turned to the 
right, the right arm raised up before the face, the left held akimbo, and 
dressed in a long flowing robe reaching to the ancles [sic]. Under the upraised 
arm is a conch shell, by the side of the other, traces of some indistinguishable 
object; all round the edge of the impression there runs a circle of dots. The 
third seal shows the standing figure of a man, turned to the front and dressed 
in a long coat, reaching below the knees; the right arm raised and holding a 
spear, the left resting on the hip. Along the edge, to the right and left of the 

1 Sahni, B. (1941). 

* Hoernle (1884), pp. 138-139 (paragraph 3). 

8 Prinsep (1858), Ind. Antiq., Vol. I. This coin was first figured in Prinsep (1835). 
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figure, there are traces of a rude inscription in Gupta characters, ya dha being 
distinguishable by the side of the left hand of the figure; below that hand are 
indistinct traces of some object. In this case there is no marginal circle of 
dots. It would have been desirable to have some more specimens of this 
class for comparison, but even with the three it is impossible to mistake the 
class of coins from which the impressions must have been taken. These 
impressions are the almost exact counterparts (allowance being, of course, 
made for the fact, that they are reversed) of the coins figured in Prinsep's 
Indian Antiquities (ed. Thomas), Plate XXI, Nos. 16 and 17, and Gen. Cun¬ 
ningham’s Arch. Reports, Vol. XIV, Plate XXXI, Nos. y, 10, 11. Indeed 
Prinsep’s No. i6 is so strikingly like the impressions, that it appears very prob¬ 
able that a coin of that issue actually served as the die from which these three 
‘seals’ were made. On comparing the figured coins with my description of the 
seals, it will be seen that the single seal is an impression of the obverse of the 
coin, while the duplicate seal is impressed from the reverse. It may be also 
noted that the marginal circle of dots appears only on the reverse of the coin, 
while it is absent on the obverse, exactly as on the seals. The indistinguishable 
object on the obverse, below the left hand of the royal figure, is by Gen. 
Cunningham supposed to be the figure of a cock, and the inscription is read by 
him: Jaya Yavdheya ganasya, t.e., “Hail to the Yaudheya race”. {Arch. Rep., 
Vol. XIV, p. 141). The Yaudheya coins, from which the seals were made, 
are of copper and of small value; and perhaps it may be conjectured that these 
fictitious seals'were made by poor people who in this way wished to escape pay¬ 
ment of a, for them probably, considerable fee chargeable by the temple autho¬ 
rities for the making of a properly stamped votive tablet." 

This description is excellent so far as concerns the designs of the coin im¬ 
pressions, but it says nothing about the structure of the specimens, which would 
have at once given the clue to their real nature. In the absence of figures we 
cannot say whether the pieces were complete enough to show the channels for 
the flow of metal, or any of the other features that distinguish coin moulds from 
seals. But the suggestion that they were used as votive tablets appeared to me 
unconvincing, and I was making enquiries to obtain a loan of Hoemle's originals 
from Calcutta when, through a strange coincidence, I received from my friend 
Rai Krishnadasa of Benares a collection of 38 undoubted coin moulds, also found 
at Sunet but only within the last two or three years. Rai Krishnadasa had 
already recognized these objects as coin moulds. These pieces so closely answer¬ 
ed to Hoernle’s description that I had no longer any doubt that his supposed 
Yaudheya seals were nothing but coin moulds. Soon afterwards Mr. T. N. 
Ramachandran of the Indian Museum, Calcutta, kindlysentme (in January 1941) 
a further series of 4l moulds identical in character with those received from 
Rai Krishnadasa. These had also been discovered at Sunet On further enquiry 
I learned that these 41 specimens had been received by the Indian Museum in 
1934, on loan from the cahore Museum. Some of them had been purchased at 


24 


THE lECUHlQUB OF C43TIN0 COINS IN ANClBNT 


StiDet in 1917 by th« late Mr. Days fiam Sahni, others were purchased in 1922 
by Sir John iMarsliail from a certain Miss Trewby. Hoernle's originals, there¬ 
fore, are not amongst them. Where they are, or whether they were preserved 
at all, is unknown, but this is immaterial: his specimens cannot have been differ- 
enl in character. 

Thus up to the present we know 82 coin moulds of this type, all from Sunet, 
We have seen that after Hoemle's first announcemeut of 1881, lurther specimens 
from the same locality had been aoriliired from time to time by the Archmological 
Survey, just as Rai KrishnadaRa had acquired his 88 moulds over half a century 
after Hoernle's paper was published. These 38 pieces were purchased from 
the village people at Sunet, some by Professor Jaya Chandra Vidyalankar in 
1928, others by hie pupil Mr. Amrit Pal in 19dC'. They were subsequently placed 
m Rai Kriahnadasa^s colleetiDn at the Bharat Kata Bbawan (Museum of Indian 
Art and Archaeology) at Senares, 

Now, the fact thatsince the original discovery 80 years ago such a consider- 
aide number of moulds of the same type have come to light at loi^ intervals 
from the same locality indicates, as 1 suggested in 1941, that Sunet marks 
the site of another mint of the Yaudheyas. An excavation of the site therefore 
seems to promise farther discoveries of interest. 

The antiquity of Sunet, 

Although these moulds belong to coins generally assigned to thedrd or 4Lh 
century A.C., there is reason to believe that the antiquity of Sunet goes back 
much farther. As stated in my brief paper of February 1941, Dr. V.S. Agrawaia 
has been able to trace the history of Sunet to about 50(1 6.G. According to him 
the modem village must have been formerly known as Saunetra and it prob* 
ably marks the location of an ancient city founded by Sunetra, who is men¬ 
tioned by PdMtmi (IV, 2. 75) and who, according to the Aiakdbkdrata {Adiparva 
94, 61) was one of the three sons of the earlier Dhrtardektra, The fact that 
the name of the Yaudheya republic occurs iapdnirA's adds point 

to the suggestion of Dr Agrawaia that the modem Sunet, where tnese 
Yaudheya coin moulds have been discovered, must be associated with Sunetra. 

Description of the moulds^ 

Only a few of the more interesting specimens can be illustrated here. 
From the description and photographs it will be seen that they possess all the 
essential features of coin moulds. Thus; 

(a) There is a dianne] for th± indow of molten metal across the margin, 
dearly seen in several of the more complete apecimsns (PI, IV, figa. 9l, 93, 95, 
96, 98, 105). 

(h) A few specimens consist of paired diats, still attached together (6aoit 
lo hack), with the remains of a plaster casing still adhering round their outer 
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margins, showing that; the moulds were cast in a series of discs which were 
plastered together into a cylindrical pile (Pi. IV, figs. a4, 102). 

(oJ The raised margin immediately round each coin socket has a rough 
fractured surface, showing that two coupled moulds have been broken apart, 
whereas in the case of seats this mar^ ia always amooth and often rounded 
<Pl IV, tigs. 92, 97, lUO, 106). 

(d) The back of the disc often has a rough, fractured suriace such as one 
would obtain if the pairs of discs mentioned above were to be broken asunder. 
The surface is not amooth and highly domed, as In many seals, nor ts it formed 
into a ridge to enable it to be held between the thumb and finger; nor, again, 
are there any airing holes in any of the specimens. The roughness is due to 
the adhcnag remains of piaster which originally bound the discs back to back 
by their blank faces (PI. IV, figa* Idd, 104), 

The technique of these moulds was much simpler than that employed by 
the Yaudheyas at Bohtak several centuries earlier, This Is a ratlier suiTffising 
fact. One would have expected the later technique to be more elabofate. As 
we shall see, the Sunet moulds are in some respects more comparable in stmC' 
ture with Roman coin moulds of about the same period found in Britain, 
France and other countries. 

Unlike the complex multiple moulds of the Rohtak mint, the Sunec 
moulds are eingle-cdn discs. Moreover, they bear the coin impre^ion (obverse 
or reverse, as the case may be) only on one face, the other being either flat 
or slightly convex. The clay is aometimea of a grey colour, sometimes red. The 
average diameter of the disc is cu- 28 mm., and of the coin socket ^ mm. 
Round the coin socket there is a raiaed rim 2 to ^ mm. wide which, as already 
stated, has a rough fractured surface except for a smooth gutter-shaped channel 
leading across the rim into the socket. It was along this rim that the disc was 
coupled with another bearing the opposite design: the two appresaed rima en- 
closea the coin socket, the two half-channels together forming a circular inlet 
for the metal. The fractured surface of the rima is due to the discs having 
been split asunder to take out the coin. 

The material in hand is not quite sufficient to show all the details of the 
process. But it is clear tdiat the casting was done in a series of discs placed 
parallel to one another bo as to make up a cylindrical pile. This is evident 
not only from the adhering remains of the plaster on the back of each 
disc, but also from the fact ^at specimens have been found which consist of 
pain of disca still bound together back to back by their blank faces, with an 
intervening layer of mortar between them. In two specimens even a part of 
the outer plaster casing is pr^erved round the marg^iB of the paired discs 
(PI. rv, figs, 94, 102). 
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Each pair of discs, when coupled face to face, would have its two exposed 
sides blank. A number of such pairs were placed paraliel to each other with 
a layer of plaster (consisting of clay mixed with hbrous vegetable matter) 
laid between the contiguous pairs, like mortar between bricks. The whole 
series was then plastered over on the outside with the same binding materiat 
taking care to leave open all the channels into the sockets. (This may have 
been done by keeping the channels plugged with sticks before the plaster was 
laid on). 

Thus it appears that there must have been a longitudinal row of openings 
along one side of the cylindrical mould, each leading independently into a coin 
socket. But it is dilhcult to say how this row of canals was supplied with metal. 
Can it be that the metal was poured separately into each opening, with the 
cylinder laid horizontally? This would be a very unpractical method. A better 
plan would be to pour the metal into a single common channel communicating 
with all the Bocketa. iiuch a channel would be either an open trough cut into 
the side of the cylinder (as in Text-Sg. 18) or a single lougitadiuai canal con¬ 
necting all the transverce chazmets, with possibly a funnel-like crater at one 
end, the metal being poured in with the mould held in a vertical position (as in 
Text-hg. 19). But in the fragmentary material avaiiable there is no evidence 
either of an open trough or of a kngitodifial canal. It must be emphasized 
that both the diagrams (Text-^s. 18,19) are hypotheticai. 



Text'fis^ IS, 19,—Conjectnred reconstructions of the Sanet coin mouida. Approxi¬ 
mately actual aixe. 

Another possibility is that two or more such cylindrical moulds were joined 
together round a vertical axis so as to bnng all the bdividual channels into 
communication with a single axial canal fed through a crater at the top, as in 
some Roman coin mculds discovered at Dngwell Gate in England’ (Bee PI. VJI, 
figs. 148-14^), But among the many specimens that have been examined there 
ia not even one piece showbg evidence of two or more discs havmg been placed 
side by side in one plane. The unbroken rims of several of the moulds 

' See below. 
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PL IV, figs. 91, 92, 95) also seem to go against such a grouping of the discs. 
Moreover, if the moulds had been grouped in this manner the channels for the 
metal would have been more like V-shaped cuts in the rim and not narrow .per¬ 
forations. 

One more structural detail should be mentioned. Some of the discs, in 
addition to having the usual channel for the passage of met^, show one or 
more narrow grooves marked on their outer edges, that is, on the surface that 
would be eicposed when the discs are put together into a pile (see FI. IV, figs. 
97. 104). Their purpose seems to have been the same as that of the key lines 
of the Rohtak moulds, namely, to enable the discs to be replaced in their correct 
positions. These grooves are not deep enough to have served as longitudinal 
channels for metal, nor are they anywhere seen to communicate with the coin 
sockets. 

c. Nalanda. 

From recent excavations at Nalanda in Behar (25* Biy N, 85“ 16' B) we 
have three dark grey terracotta moulds of Gupta coins. The moulds belong to 
three different sets. They have been figured and briefly described by Mr. G. C. 
Chandra *. 

Like the Sunet pieces, these are all single-coin moulds with one side blank, 
and they are constructed on essentially the same lines. The coin socket was 
supplied with metal through a lateral channel. The details are best described 
separately for each mould. 

(i) Mtmid of a coin ofJaya Gup#a (retjersc). Rig. No, U Momstirg No* 5 
Annswa. ^Discovered in the year 1923-24, at a depth of 10 feet 5 inches. (Pi. IV, 
figs. 112, 113; test-figs. 2U> 21). This is a day cylinder of eo, 3 cm. diameter, 
to 17 mm. h^b, with a flat bottom. The coin socket is placed eccentrically 
on the upper end; it communicates with the exterior through a rather wide 
channel which expands outward like a funnel, with the outer opening nearly 
twice as wide as the inner. 

One or two rather otocure features of this mould are important from the 
viewpoint of the technique. Firstly, there are two slightly oblique key-lines on 
the cylindrical exterior, comparable with those on the Rohtak moulds tot much 
more faintly marked (see text-fig. 20). Secondly, at two points round the 
cylinder there are smalt adhering patches of day, of the same grey colour as the 
mould itself. It Is only a thin crust which on casual observation might easily be 
pa^ed over as adhering dirt; but it is hard, baked clay. What is more, a po^et 
lens reveals at four or five spots (see Text-figa. 20, 21) the im|tfes3ions of 
vegetable matter, probably the husk of some cereal, with the epidermal cell 
outlines clearly marked on the crust, t have no doubt we have here the remains 


1 Chuidro (1938). p. 52, Pi. XVII <d)^ 
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* 

of ail originanj mueti thicker and coinplete layer of plaster made apt like that 
m the Rohtak and Sunei moulds^ of clay mixed with fibrocl vegetable matter. 
EvMently, aa at Rohtak and Sonets the mould with the plaster casing round it 



TEST-noe. 2D^l.M7oin motild of Gupta from Nalatida, showing fin fig, 20) two 
flblioae lines. At x ar« adhering bits of a ludog coatAining vegetable matter la wbieb 
cell structure is clearly visible. See Pi. IV, figs. 112,113, Actual sise. 

was placed in the oven before the metal was poured in. Bui with only this one 
piece before tia it is impossible to say whether the coins were cast singly 
or in series. 

Mr. Chandru says that many of the coins of Naraaimha Gupta and Jaya 
Gupta bear the marl^ of hling the lug. The necessity of filing must have arisen 
from the rather large width of the feed«chaanel which probably made it difficult 
to break off the coin from the short tfuck stalk, 

(«) Mou^of It coin of Narcuiiviha Gupta (oAverse). Reg. isi. Chaitya 
site If 0* f5.—Discovered in the year tfid5-36, at a depth of 5 feet 8 inches (Pi. 
IV, figs. 115,116, Text-fig. 22,). This disc, M mm. thick, has a peculiar sign 
marked on its fiat bottom (See Text'fig. 22). The inlet for the metal is very 
definitely funnel shaped. On the exterior there arc four well marked grooves to 
serve as key lines. No traces of a clay luting are preserved, but the technique 
must have been essentially the same as in the Jaya Gupta mould just described. 



TeXT-FlG- 22.—Coin mould of NarABirahi Gupta from Nilanda; bottom of mould. Four 
key lines: mark on blank face. Sea Pt. IV. Rgs. 11J6,116. Actual aka. 

(zft) Mould of a gold coin of Narasii^a Chipia {obverse}. Reg, No. 7. 
CAaifya site JVoi M.—Discovered in the year 1935-3$, at a depth of 5 feet T 
inches (PL IV, fig. UO, ill). Mr. Chandra writes (toe. ei(. p. 52) «The gold coin 
of Narosimhft Gupta (P diam.) discovered previously at Nalanda, exactly fits in 
with the clay mould now discovered/’ ConsideriDg that this is believed to be 
a mould for a gold coin, the workmanship ia not particularly neat. The clay 
is neither so fine as In the first mould described above, nor is it so well baked. 
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The disc Is 6-7 niin> thick. The inlet channel is again funnel-shaped, and 
there ere clear indications of three grooves (key lines). The rim round tiie coin 
socket shows at one point a black adhering crust wliich, aecording to a museum 
label accompanying the mould, is a deposit of slag, showing that a coin was 
actually cast in this mould. 

The material from Malanda b too fragmentary to show the detaib of the 
technique, hut it seems that essentiidly it waa similar to that followed at Sunet. 


d. Karr) 

The solitary fragment of a day mould shown in PL IV, figs* * 117, U8 was 
received on loan from Mr, B, M. Vyas, Executive Officer of the Allahabad 
Municipality, It is stated to have been found at Rajgliat (Benares), the site of 
the ancient city of Kashi. After some digging operations undertaken for the 
East Indian Railway had revealed some antiquitieB near the Kashi Station the 
Arcbteoiogicai Survey took up a systematic excavation of this important site and 
exposed, as Dr. Agrawala^ has said, *'a charming cross-section of the city’s 
existence during the golden age of the Guptas.” 

We have no data as to the level at which the mould was found; the sped- 
men was among a number of relics purchased from a Benares dealer. 

Nor does the broken fragment throw much light on the technique. The 
back of the mould b blank and slightly convex. There are no adhering remains 
of a luting, nor is there any channel for the metal but, of course, the specimen 
is incomplete. The clay is of a dark grey colour. 

Altiiough we are not here mainly concerned with the historical significance 
of the relics, 1 may say that Dr. V. S. Agrawala, who has kindly examined the 
mould and its cast at my request, allows me to quote the following details from 
a letter dated March 24, 1941: “Of the hundreds of Rajghat finds 1 consider 
this as somewhat unique, being a mould for citing an archer type of coin of 

Chandra Gupta II (B76-413 A.C.> of the Imperial Gupta dynasty.It represent 

Lakshmi, seated facing on a lotus.The legend on the right margin reads SH 

Vikkramak*'* 


*€. Taxila 

From the famous site at Sirkap near Taxila (see Map, Text-fig. 1) Sir John 

Marshall" described some clay moulds for making Saka-Pahlava corns, some of 

_ * 

* (1941), p. 1. 

■ Allan (1V14). Catalojiueof Gupta Coins, cob 77, PL VII, I. See alio Brown (lfl2SJ) 
PL V. Tip, 6. Sfnc* the above was written anothet would of the identical type has bean 
acquired for the Bharat Kala Bhavan by Rai Krishnadaia. Tbb mould also b said to have 
been duf; up at Rajitbat. 

‘ Uanhan (1912*13), pp. 34-35. 
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them bearing the eiBgy of King Azes IL Marshall mentions 23 moulds, of 
which S were complete discs, the rest in fragments. Through the kindness of 
Mr. Dikshit I have been able to examine IS of these moulds. I reproduce below 
a descriptive list sent by Mr. M. Gupta, Curator of the Archaeological Museum 
at Taxila, 

1. 5362. Sk' 14-2406. Spoil earth, length 3.2&', Fragmentary mould 

of terra-cotta with portions of five impresaions of coins of 
Maues representing caduceus and Greek lettering. Eed burnt clay. 
Black paint on inner faces, l^L V. figs. ISS’iM 

2, 5363, Sk' 13-AJa< Outside the Palace and near its H W. comer. 

Oiam. 4*12". A* S. R* 12, PI, XXX, Circular mould of terra-cotta 
containing 12 impressions of Scytho-Parthian coins. Eight of 
these represent King Azes on horse-back; the rest show Pallas 
with spear and shield or some otlier deity. Light red clay. A 
channel at the edge for pouring in melted metal. Probably 
moulds for forging coins. (S& PL Vj fig. i20.) 

8. 6354. Sk' 12-Alii2. Outside the Palace* Diam. 4.12"'. Circular 
mould of terra-cotta with 12 impressions of Scytho-Parthian coins, 
nearly all of which represent King Azes on horse-back. Probably 
moulds for forging coins. (See PL V, figs. 

4. 5365. Sk’ 12-Ala8. Outside the Palace. Diam. 3*. Circular mould 

of terra-cotta with six impressions of Scytho-Patbian coins 
iSse PL V, fig. lUh) 

5. 5356, Sk* 12*Ata4. Outside the Palace. Diam. S*. Circular coin mould 

of terra-cotta containing six impressions of Scytho-Parthian 
coins. (See PL P, fig.22id,) 

6. 5695. Sk' 12-Ala8. Length 3.6*. Fragment of circular mould of 

terra-cotta with four complete and two partial impressions of 
Seytho-Parthian coins, 

7. 5696, Sk’ i2-Afa9. Length S.25*. tragmentof circular terra-cotta 

mould with two complete and two partial impressions of Scytho- 
Parthian coins, and channel for pouring melted metal. 

8. 5597. Sk' 12-Alal5. Length 2*. Fragment of circular terra-cotta 

mould with one complete and two partial impressions of Scytho- 
Parthian coins. 

9. 6898. Sk’ 12-A]al6. Length 2.5*. Fragmentary circular mould of 

terra-cotta containing two impressions of Scytho-Parthian coins. 

10. 5899. Sk’ 12-Alal7. Length 2.25*. Fragmentary circular mould of 
terra-cotta with two impressions of Scytho-Parthian coins. 

IL 6900. Sk* 12-Alal9. Length 2,5”. Fragment of ctrcular terra-cotta 
mould with two impressions of Scytho-Parthian coins. 
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12. 5901. Sk’ 12-Aiall. Length 2.4*. Fragment of circular terra-eotta 
mouJd containing one complete and three partial; impressions of 
Scytho-Partbian coins. 

13i 5902. Sk* 12-Alfli2* Length 2,87*, Fragment of circular terra-cotta 
mould with one full and three partial impressions of Scytho-' 
Parthian coins. 

14. 5903. Sk* I2-iAlal3. Length 2.5*. Fragment of circular terra-cotta 

mould with one complete and three other partial impressions of 
Scytho-Parthian coins. 

15. 5904. Sk* 12-Alal4, Length 2.26*. Fragmentary drcuiar mould of 

terra-cotta with one and a half impreasions of dcytho-Parthian coins, 

16. 5906, Sk^ 10-A[a5. Diam. 8^. Circular terra-cotta mould contain¬ 

ing six impressions of Scy tho-Parthian coins. 

17. 5906, Sk' I2-Ala5. Diam. 3*. Terra-cotta circular mould contain¬ 

ing six impressions of Scytho-i^arthian coins. 

18. 5907, Hk' 12Aia7, Diam. 3^. Cfrcular terra-cotta mould contain¬ 

ing six impressions of Scytho-Parthian coins. 

Of these, the best specimens are Nos. 1-6; these are all figured in Plate V^. 

Several of the discs seem to have been covered (in the museum) with a 
varnish to protect the operating surface, but the effect has been unfortunate. 
The tough film has cracked and is now peeling off, carrying away with it the 
surface laymr of day from the coin-socketsi with the re^t that many of the 
designs described by Marshall are no longer recognisable. 

The discs are of two sixes, one about 4 inches (10.7 cm.) in diameter, the 
other about 8 inches (7.5 cm,) (Pi. V, ilgs. 119-122). 4U the discs are blank on 
one face, and it is possible to couple some of them into pairs. It appears that 
the casting was done in p.iirs of discs, the metal being poured in through a 
funnel-shaped excavation at the edge. 

The mode of coBStruction is crude: the clay is not well burnt, or is of a 
soft, friable variety; the finish is very poor and the discs in a pair do not fit 
well together. There is no tenon and Tnortise device. Nor are the channels 
for the flow of metal likely to have been very eflicient. The funnel-like inlet 
narrows into a fine canal which feeds the nearest coin-socket, and it is from this 
socket that all the others have to be fed, by equally narrow connecting ahnnwH s 
(See fig, 119). 

An essentially similar arrangement of sockets and connecting ghanuRfs is] 
described by DattarP in some Roman coin moulds. As in the Mathura moulds 
described below the sockets on the opposite face are not connected together by 

I Subaequentlv Ur, Gupta sent me ten more pieces, msklns up the 28 mentioned by 
Musbail. But moat of these are badly preserved frasmcnts. 
eDattari (1916) PL V. fijr. 11. 
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cands, aiLher in Dattari's raoolds or in those from Taxi I a (Compare flg. 119 
with 120). 

Except for one very interesting fragment, to be described presently^ (No. 1 
in the above list), none of the moulds show any trace of a luting, but thu need 
not mean that no luting existed at the time of casting. 

The exceptional fragment is illustrated in PL V, figi 123. It is a flat piew 
of red clay about 8 cm. long, bearing on ite inner face portions of five coin 
iropreaj:iona, of which 1 reproduce positives in plasticine (fig. 124). The pity ia 
that thia piece was not found irt but only in spoil earth. This moul 
represents a coin of King Maues.» The coin sockets appear to have been 
painted black, possibly to protect the operating surface. 

The interest of this fragment ilea chiefly in the fact that, adhering to ite 
outer face, and also along a small part of its margin (at x in lig. 123) there is 
a layer of day, about 4 mm. thick, atructurally different from the day of the 
mould itself. The adhering layer, unlike the day of the mould, ^ 

pocket-lens numerous impressions of plant fragments mixed with the clay. 
The exact nature of the plants is uncertain, but the form of the impressions 
suggests the husk of some cereal, tike wheat, barley or paddy. Under a high 
magnification (see PI, V, fig. 12&) the ouUmes of the cells are dearly seen. 
Considering the fact that the day has passed through the furnace, or perhaps 
because of this fact, the preservation of the cell outlines b remarkably good. 

The coin impressions on this fragment are sharper than those on the other 
TaxUa moulds, and suggest a finer workmanship. The presence of a luting 
also indicates that the casting was probably done not in pairs of moulds but in 
piles of a larger number. If this was the case the fragment here described 
TOUst be either the top or the bottom member of a series, the luted 
face being blank. But with only this one fragment at onr disposal it is unwise to 
speculate about the details of the technique. It should be noted that the coin¬ 
sockets here are not connected by any canals: no doubt the opposing face of 
the mould bore channels for the metal* How the mould was filled with meta) 
is not known. 

Another interesting fact about this mould is that it was not of the dreular 
disc type, but rectangular (see PI. V, fig* 123), to judge by the small portion 
of the margin which is preserved. 

Except for the specimen just described, the Taxila moulds appear to 
resemble the Roman moulds described by Dattari more closely than any others 
I know of. In some respects they also resemble the Mathura moulds described 
by Parma Lall (see below) but are comparatively very crude in construction. 
It is also possible that they may have been used repeatedly. 

In describing the Taxila moulds Sir John Marshall says that they probably 
belonged to the plant of a forger, though he does not discuss the reasons for 


iBrowu (1922). FI. ID, fla. 4. 
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this view. There is internal evidence of forgery m the fact that in several 
cases one" and the same disc bears the impress of two different coins; for 
example, see Nos. 1, 2 and 4 in Marshall's list (his No. 1 is No. 5363 in the list 
reproduced above). In an official mint such a procedure would probably never 
be adopted. ' 


f. atsa nji kb ex a 

PL VI, fig. 126 is from a natural size photograph of a mould from 4tranji 
Khera, an important ancient site in the Etab District, U. P. This mould is 
quite different in design from any described above. Fig. 127 shows a positive 
(cast) made in plasUcine, 

The mould was kindly sent to me by Rao Bahadur K- N. Dikshit, who 
writes (6th Feb. 1341) that it was taken out from the side of a ravine in the 
mound cut by the scouring action of storm water. ^‘The coins represented in 
this mould are apparently the issues of Huvishka, the Kushan king, who haa 
the unique elephant rider type on the obverse. Some of the figures also show 
a atanding^deity, which, again, is different in different impressions, one of which 
can be recognised as the Moon God.” 

It is a pity we possess only this one fragment, but enough is preserved of 
the structual features to enable us to visualise the technique. 

Outwardly the mould is of bright red colour, but the fractured edge shoves 
that the day in the deeper layers is dark grey. We have seen earlier (see p, 26 
above) that red terra-cotta indicates a baking temperature of over 600“C main¬ 
tained for a few hours. This mould seems to have been baked in a furnace at 
over 600*C but the heat was probably not maintained long enough to turn 
colour of the interior, where owing to the paucity of oxygen the combustion 
of the carbon could only go on slowly. 

The interest of this multiple-coin mould lies in its rectangular form and in 
the arrangement of the feed-channels. In the middle of one of the four sides 
there is a large expanded opening from which several canals branch out to 
supply the coin sockets. These canals, however, only feed the newest sockets, 
which also communicate with one another through short connecting chanaels. 
The sockets further removed from the main opening are supplied indirectly, 
through the nearer opening. 

As the fracture extends right across the width of the mould we have no 
means af knowing whether it was a square mould, in which case there must 
have been 16 sockets on each face, or whether it was in the form of a rectangle. 
The margin of the mould is slightly raised, in order to ensure a closer couplmg 
with the counterpart. At each of the two corners which are preserved there is 
a tenon still embedded in the clay. 
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The plasticine cast shown in fig. 127 helps us to picture the coins as they 
appeared at the time of casting. 

Mr. Dikshit suggested that I should look into the question of this mould 
being the work of a forger. The fact that the coins cast in it were not all of one 
kind certainly makes one suspect a forgery, as in the case of the Taxila moulds. 

There is no indication as to whether at the time of casting the mould was 
encased in plaster. The surface looks remarkably fresh and clean, with no trace 
of adhering dust or other signs of the mould having been buried. 

g. Mathura 

Equally interesting are some compound moulds for making coins of the 
punch-marked variety, discovered at Mathura and first described by Dr. 
Panna LalP in 1918. They are stated to have been dug out by Rai Bahadur 
P. Radha Krishna at the Keshavadeva Katra, one of the oldest sites at Mathura. 

These are round discs of very fine red terra-cotta on which the impressions 
of the punch-marks are very clearly preserved. Each operating face of a disc 
carries five coin sockets arranged as in PI. VI, figs. 128-131. 

the only complete mould is a set of three discs in which the coins were 
cast in two layers of five coins each. The middle disc bears coin sockets on both 
sides; the outer ones are blank on their exposed faces, except that one of them 
has a sign scratched on it (see text-fig. 23), to indicate that the other face 
bears the reverse impressions of the coins. 

The material, which I have been able to examine through the courtesy of 
Dr. Agrawala and Mr. M. M. Nagar, consists of ten complete discs and one half. 
Three of these form the only complete set (labelled A) with the top and bottom 
discs blank on their exposed faces; two others belong to an incomplete set (B)* 
a second complete set is formed by the 14 discs labelled F; and there are four 
odd discs (C, D, E and G). One of these (C) must be the middle disc of a set 
because it bears coin sockets on both faces. The remaining three (D, E, G) are 
blank on one face except for a cross scratched on the last two (to Indicate 
that the other face is the obverse); these three (D, E, G) must be the top or 
bottom discs of other sets, of which there must have been at least two, possibly 
three. * ^ 

Assuming that all the sets were made up of three discs each, the 104 discs 
between them would represent at least six sets, and possibly seven. But there 
is, in fact, no evidence that some of the sets were not made up of more than 
three discs. 


1 Panna Lall (1918). 
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There are tenoJis and mortisea on the coupled faces which enabled the 
operator to replace the discs in position after the models had been removed; 
end on the rims of most of the discs oblique kej*lines recalling' those on the 
Kohtak discs can be easily made out, In the incomplete mould 6 there are 
four such lineSt arranged in two interlocking pairs asshuwn dtagrammaticmiy in 
Text-fig. 28. 

in disc C the two pairs of key-lines cross each other like two overlapping 
V's (see Text'fig. 24). 



Tkxi'-FIC. —Mftthum cola mould, i>artial!y mtored. The incomplete set B (with the 

missinp third disc dotted) showing the way In which the three discs were cut or excavat¬ 
ed at the margin so as to make the inlet for the metal. The poattlons of the key lines (in 
two interlocking (tain) are also Inditmted. Tmes of luting shown in dotted patches. 
In the centre of the bottom (blank face) the circle indicates the posltlim of the rough 
patch discussed in the text, which la seen photoitraphed in PI. V], fig. 1S2. By the side 
of this circle (in the tsxt-figure) is a sign which Indicates that the other face bears the 
reverse impressions. In Pt. VI* fig, 133 there is. inatead of this sign, aaciwtehed Croat 
and on the other fa^ of this disc the coin impresaiona are those of the obverse. 
(Diagrammatic). Actual size. 

TexT'FIG. 24.—The rim of the middle disc of mould C (Mathura): coin-sockets omitted. 
Luting shown dotted. For further explanation see text, (Disgraminatic). Actual else. 

Ic the roug!> sketches just referred to^ parts of the rims of the discs are 
shown shaded with dots. These dotted areas represent adhering traces of a 
luting which in places covers and more or less completely conceals the key lines. 
It is only a very thin, almost fiim-Uke, crust;, which 1 had at first overlooked. 
But exammation with a pocket lens showed a^mistakably that it is a layer 
dbtinct from the substance of the disCr and it was then found to be pr^ent on 
the rim of every one of the eleven pieces, coveting more or less of the surface, 
and sometimes eompietely ooncealiug from view the oblique grooves or key¬ 
lines. In some places the material of the luting Just fills up the groove, and 
the surface of the rim appears smooth and even. 

The luting is composed of a relatively coarser clay than the unusually line 
clay of the disc, but the most searching examination lias failed to show any 
traces of mixed vegetable matter, such as might have been expected front our 
experience of the other moulds d^cribed above. Traces of the luting are also 
seen continued over the edge, on to the blank face. This is well seen on disc F| 
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(PL VI, fig. 132) where it forms a well-preserved border, about 3 nun. wide, 
passing nearly all round the blank face. Uis sufficiently regular inwiothto 
suggest that it was applied by rotating the set of discs on a turn-table like a 
miniature potter's wheel. Indeed the discs themselves may very probably have 
been moulded on such a turn-table. 

An interesting feature of some of the blank faces is the presence, in the 
centre, of a usually circular patch, just under a centimetre acroas, where the 
surface is in some discs slightly raised (e.g., discs G and B,>, m others slightly 
depressed, but always comparatively rough (see Text-fig. 23 and PI. VI, fig 133) 

I am unable, at pr^ent, to say with confidence how these patches were caused, 
but everything seems to suggest that they had something to do witn the use of 
a wooden turn-table of wiuch the exposed axle-end might have been noi quite 
flush with the table. On disc Ft the surface of the circular area is exactly such 
as might be caused by the end oFaroughly sawn, but not yet planed, wooden rod. 

The metal was poured in at the side, into a peculiarly shaped opening cut 
through the edges of the discs where they met. In the only complete set we 
possess <A) the edge of the middle disc was cutaway into a V-shaped notch, 
with a straight channel on each face leading from the notch to a point just 
beyond the centre.* From this main channel four short branch channels came 
off at right angles, two from either side of it- The ends of these four channels, 
and tiiat o: the main channel itself, communicated with the five coin sockets. 
To complete the opening at the edge of the triple mould the two outer discs 
were excavated on their inner sides into ahallow depr^sioos which either fitted 
opposite each other, on either side of the notch in the middle disc 
(see Text-fig- 33 for set B), or Jay obliquely on the two sides of the middle disc 
(as in set G, Text-fig. 31). 

The workmanship of the discs is very neat. They fit very well into each 
oiher and their perfectly circular rims, with their smooth autfacci support the 
idea that they were moulded on a turn-table- 

It is possible that, as in the case of the Robtak moulds, two or more sets 
of discs were combined to make a longer series, all cast at one time. But of 
this there is no dear evidence. 

The clay of these moulds is of an unusually fine grain, and the disc? are 
periectly made. Very likdy the same discs were used again and again. With 
the luting applied In such a thin layer it must have been possible to dismantle 
the mould without damaging the discs. 

As stated above, the straight canal leading from the funnel gives off 
branches to right and left to supply the sockets, but an interesting point in the 

(The surface of this main channel is aJwnyii Ivngitudlnally striated, ipdicatuig that the 
channel was made on the w>ft clay with the end of a roughly broken etick drawn firaily acFou 
the due- 
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technfque is that these ehaiinels were only made oit ont of the two coupled faces 
f compare PI. VI, fig. I28 with 12£) and L30 with lil). On the other face the 
coin sockets have no canals leaging to them. In fact, they are not required on 
both faces, as I have already eKplained above in describing the Rohtak moulds 
(see Text-figs. i2, 13 and p. 23 above). 

The main interest ol these moulds is that they were evidently designed to 
produce in a single operation coins of a kind which must normally have been 
struck with a series of punches. For this reason they must be regarded as the 
work of a forger. 

Dr. Panna LalJ considered these mouida to be as old as the era when this 
type of coinage was current in India. Since, then, however, the moulds have 
been studied in detail by Mr. Durga Prasad, an acknowledged authority on 
Indian pundi-marked coins. His opinion is that they are not older than the 2nd 
or 1st century A.C. This opinion Mr, Unrga Prasad recorded in a note (dated 
Dec. 1930) addressed to Dr. V. S. Agrawala, who has very kindly allowed me 
to quote the following details: — 

"The moulds bear impressions of pre-.vlauryan, Nanda and Mauryan 

coins of three different periods, ranging from 6th to 3rd century B.O....411 

the impressions were made from worn out coios,..as Is evident from the 

rminded edges..The same worn coins have been used to produce impressions 

on separate moulds......The impressions on ths moulds are from known punch* 

marked coins of silver. None ol the coins show the symbol groups of the 
SuTustfii coins of Mathura of the Tth or 3th century B.C. It appears that 
some ingenious person made an attempt to fake silver punch-marked coins by 
casting, and prepared these compound moulds from vety fine clay, but he made 
the impressions from worn coins which ace now available, not knowing that he 

was using coins ol three different periods.On the above grounds 1 am 

convinced that these moulds were made for faking silver punch-marked coins of 
the known variety witliin recent times,’* 

As Dr. Agrawala points out, Mr. Durga Prasad's estimate of the date of 
• these moulds accords with the fact that their construction generally resembles 
that the Taxiia moulds and of those from the Roman sites in Europe and 
Africa, all of which belong to tne early centuries of the Ghrisdan era. 

Whether the forger used an inferior silver alloy to make his work pay, 
whether he cast the coins in copper and then covered them with silver, it is not 
possible to say. 

As welire not here interested in the purely historical aspect 1 shall content 
myself with reproducing only a few plasticine casts from some of the best 
preserved coio sockets (see FI. V, figs. 133-138). 1 understand that Dr. Agrawala 
proposes to publish the note by the late Mr. Durga PraJ?ad and to illustrate it 
with photographs. 
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h. Sanchi 

During a brief halt at the remarkably well preserved Buddhist monument 
at Sanchi, early in January 1944,1 noticed among the minor exhibits preserved 
in the museum four specimens labelled as follows: 

No. 9. “Clay seal (die) found V 8" below surface.'* 

No. 10. “Clay seal (die)." 

No. 13. “Seal of clay.” 

No. 14. “Clay seal.” 

I am grateful to Dr. H. R. Taimuri, Director of Archaeology in the Bhopal 
State, for permission to describe them here. Dr. Taimuri has done me the 
great favour of sending me photographs as well as plasticine casts made at my 
request, but as the plates for the present memoir had already been printed, 
a fuller account of these moulds must be reserved for a future occasion. 
Dr. Taimuri informs me that they were all found at the Devi Vihara. 

Like the Sunet coin moulds described above, these have been wrongly 
labelled as “seals”. They are all single-coin discs of terra-cotta, about 21 mm. 
in outer diameter, and show the characteristic fractured surface of the rim 
round the coin-sockets, by which the discs were originally coupled. They all 
possess on one side a U-shaped cut leading to the socket, to serve as an inlet 
for the metal. The coin sockets vary from 13 to 13.5 mm. across. An 
interesting point is that the marginal cut goes right across the thickness of the 
disc, suggesting that the discs may have been combined, as in some Roman 
moulds (PI. VII, figs. 143-14t), into two or three piles, with a central crater at 

the top. 

Dr. V. S. Agrawala, who has examined the casts and photographs, sends 
me the following note, which I reproduce with his kind permission: 

They seem to have been used for casting coins Of the rulers of the 
Western Kshatrapa dynasty (ca. 160 A. C.—ca. 388 A. C.). The obverse type 
shows the king's bust to right on the coins (to left on the moulds), and the 
reverse has a Chaitya symbol with a wavy line below and a crescent and star 
by the side. The legend is written round the margin on the reverse side. It 
was not possible for me to make out the letters from the faint impressions 
except in the case of No. 14, where the king's name is Kshatrapa Vi^asena 
(), whose dates as known from other specimens are ,^afefl2l6-;i26 =294-304 

A C. This legend, in Brahmi characters, reads : rajho. maha . kshatrapasa 

V^vasemsa. “yiit m .On another impression the following 

can be made out: putrasa rdjno 5 ^ ^. 

i. Kondapur 

At Kondapur in the Hyderabad State (17“ 35' N, 78® 1' E), Mr. K. M. 
Ahmad made what is probably the most interesting discovery of coin moulds 
since the finding of the Yaudheya mint site at Rohtak. 
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An illustrated account by Mr. Ahmad was publ^hed tn the Proceedings 
of the Hyderabad Arcbieotogical and Historical Society for 1941, and a 
brief reference was made in a recent article by Mr. G, Yar^dani (1942); but a 
detailed deacription of the coin moulds, and of the technique employed, ia still 
awaited. 

Through the kindness of Mr, Ahmad I have had an opportunity of making 
a cursory examination of some of these moulds during a brief visit to the 
Hyderabad Museum^ Apart from numerous coins of which the date ia 
estimated as co. lat—2nd century A.C. (corresponding to the Kushfitia period 
in northern India and to tlie Andhra period in the south) Mr. Ahmad un¬ 
earthed coin moulds among wtiich there were some for casting punch-marked 
coins, some for casting Andhra coins and othec^ for casting coins of the 
Kshatrapa dynasty- 

lb is interesting to compare some of these moulds with those from Mathura, 
described above, which were likewise meant for duplicating by the casting 
process coins which must normally have been struck with punches- 

The other moulds examined by me are all single-coin discs, like those from 
Nalanda, Sanchi and Sunet, and from some of the old Soman sites in France 
and England, Jiguted by Akerman, Gcsano, Dattari and others (vide infra)* 
But 1 most not anticipate the detailed work of .Mr. Ahmad on this aspect of his 
discovery, to which numismatists will look forward with interest. 


h Kadkal 

Another find of coin moulds from southern India, briefly announced in the 
Annual Kcport of the Archaeological £>epartnaent of the State of Hyderabad* 
Deccan for the year 1936-37, was also made by Mr. K. M. Ahmad (see Yazdani, 
1939, pp, 16 - 18 , 20, 77*78, and PI. XIV). These moulds were exhibited at the 
Ann^ Meeting of the Numismatic Society of India held at Mpors in 193-5, 
and a passing reference to the discovery was made by Hai Balt^ur Prayag 
Dayal in a presidential address to the Society (Prayag Dayal L9II>. Trial 
trenches made near the village of Kadkal <16* 12'N, 76’ SVfi) disclosed furnaces, 
slag and ash-chutes as well as broken pieces of terra-citta moulds and coins of 
unpublished varieties. The Nagari accipt of the legend on the coins suggests 
that the coins range between the eleventh and fourteenth centuries A,C. 
Most of the coins were found in ash-chutea along with their moulds. Evidently 
we have here the site of still another old mint 

Although of comparatively recent date, the material here discovered 
woulii well repay detailed investigation for a comparison of the technique 
with those followed in "Ancient" times. 
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k. ERAN 
(Bronze die) 

Although not a mould in the ordinary sense, a bronze die for making 
punch-marked coins, described by Cunningham^ in 1880, may also be appropri¬ 
ately considered here. I have not been able to examine the original specimen, 
but reproduce Cunningham’s figures. (See PI. VII, figs. 139, 140.) 

The specimen was found at Eran, in the Saugor district, about five miles 
from Bina. It was a broken die about half an inch thick, with a depression at 
the back which no doubt received the end of the punch. 

As Cunningham writes, the most curious fact about this relic is that it was 
evidently made to strike at a single blow the several different designs carried 
by the coin; whereas, so far as we know, in all typical punch-marked coins the 
different designs were stamped successively by so many different punches. This 
fact suggested that, like the Mathura moulds just described, this may have 
been a forger’s apparatus. Cunningham says that it may have been employed 
“for the purpose of stamping pieces of copper to be afterwards plated in imita¬ 
tion of the true punch-marked silver coins.” The alternative view suggested 
by him, that it was “one of the earliest dies which immediately preceded the 
use of a single type die” seems to me a far-fetched one, because the single type 
method is obviously the simpler and more primitive method and it is unlikely 
that it was preceded by the complex multiple-type process. I say this because 
in the first place the earliest punch-marked coins carry only a single design, 
and, secondly, on the later coins (with multiple designs) we sometimes see one 
symbol overlapping another. 

COMPARISON WITH THE TECHNIQUE OF ANCIENT ROME AND CHINA. 

(i) ROMAN Coin Moulds. 

For comparison with the Indian techniques described above we have to 
consider, as first in importance, the Roman technique as revealed in moulds 
discovered in large numbers in many parts of the old Empire. 

The literature on this subject is vast, and it is out of the question here to 
give more than a cursory review.® 

The bibliography at the end of this paper does not claim to be complete: 
with several exceptions (marked*) only those works are cited which I have seen 

* Cunnigham (1880), PI. XXIV, fig. 1 and pp. 77-78. 

2 Some of the more prominent authors may be named in alphabetical order: J. Y. 
Akerman (1834 and later); F. Poey d’Avant (1838), E. Babelon (1901), Bacher (1747); 
M. Bahrfeldt (1904), Baronius (1729), BuHiot (1897); Camdem, Caylus, L. Cesano (1912), 
G. Dattari (1913), Eckhel, H. de Flamare (1899,1900), Harcher (1764), Hettner, G. F. Hill 
(1881), Hiver (1838), Hollenfeltz (1920), Lenormant, Mahudel (1746), Mayer, I. G. Milne 
(1905), Mommsen, Mowat (1908), Antoine le Pois (1579), J. B. Reade (1837*38), Schneemann 
(1861-62), F. von Schroetter (1930), S. Sharp (1871), van Vlevten (1879), de Witte (1902). 
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myself- For fuller information abou^ the literature the reader should refer to 
the detailed paper by Cesano. 

From all accounts it appears that by far the commonest practice was to 
cast the coins between discs of terra-cotta^ which were piled up into a cylinder. 
Another method commonly in vogue was to arrange the coin sockets on the 
branches of a tree-like system of canals, the fused metal being poured into the 
base of the tree. According to Cesano* discoveries of Soman coin moulds date 
as far back as the year 15U0. The earliest record known to me refers to the dis¬ 
covery in 1579 by Antoine le Pois* of clay coin moulds at Lyons. Other early 
hnds mentioned in the literature are d^ted LG97,1706, 1820, IBIO, all from Ling- 
well Gate* in England, where they were brought to light from time to time as 
they were turned up by the farmer's plough. An important discovery of 1704 at 
Lyons is described by Babelon* ; and Hiver* records the even more interesting 
hnd of an old Roman mint site near Lyons discovered in the yew Id'^O. 

Discs have sometirnes been found still joined together, with virgin coins 
lying in their original sockets, c.p., at the ci^tle of Darnery (Marne), at Bernard, 
Coulonche, Cbateaubleu (Seine>et-Marne) and Treveri, all in the old Roman 
province of Gallia; also in England at Ungwell Gate near Wakedeld, and at 
Edington in Somersetshire'. 

Each disc, except the two end ones in a series, usually bore tne impress of 
the coin's obverse on one face, of the reverse on the other. On the blank face 
of some of the end discs the grain or roughly planed surface of wood has been 
found impressed*, suggesting that a wooden board was used as a base for 
preparing the moulds. 

The margin of each disc was notched in the form of a V* or and the 
discs, carefully coupled, were placed together so as to form, with all the notches 
in oqe line, a single trough-like channel for the metal, opening into all the coin 
sockets 

^ Accaidioa to CesAno (iei2), footnote S, p. 18, viin Leuten (1874) that certain 

coin moulds found at Bonn and at Tboler were made of i substanoe composed of iron and 
carbon, such as was used for making crucibles, i have not been able to van Leuian'i 
paper. 

'Ceaatio (l&li), p.e. 

' Antoine le Pois (157?) as cited in Cosano, Lc., p. 9; also Babelon (I90l)> p. 955. 

* Akermsn (183S-39); Reode (1838-^), pp. 161-1S5. 

^ Babelon (1901), p. 958. 

" Hiver (1838-39), p. 166. 

^ For references aee Gcaano. I.o., p. 21. 

■Sharp (18T1). p. 39. 

■ Akerman (183^9), fig. 3; Babelon (1901). pp. 958-960; Sharp ( 1871) fig. 1. 

Akerman (1834), pi. 14 (fronttsploce). 

••Babelon (1901), rig. 38. 
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CesAno* writes that at Susse [? Sousse (prov. proconsularis), in N* Africa] 
fragments have been found of a bronze tube in which the series of moulds were 
placed foe the castingr. She gives no details as to how the metal was pouted 
in, but perhaps tiieae are to be found in a paper in the BuiL dss df 

Fnfriiee 188^* p 368, to which she refers on p* U, but which I have not seen. 

By far the commonest method, however, was to encase the series of moulds 
in a luting of plaster, with a wide opening at one end leading into the interior. 
The entire mould, with the luting, was hardened by baking before the metal 
was poured in. 

Babelon* writes that dmes have been found still sticking together in 
cylinders, luted together in a layer of baked clay, and kept in place by a ligature 
of iron wire. He ligures one such specimen (f.o., Bg, 36), now preserved in the 
Cabinet des M^daillcs, Paris, whidi is said to have been found at Lyons about 
the year 1704, In the series of 8 discs, here shown tied together by a piece of 
wire*, Caylua is said to have cast fresh coins, showing that these moulds were 
capable of repeated use. Coins have also been cast by J. B, Heade in some old 
Roman moulds. 

In several places definite evidence has been found of two or three eylindrica! 
series of discs having been combined into a single mould somewhat resembling 
the multiple mould of tlie earlier Yaudheyas of Rohtak. in a sketch by S. 
Sharp, reproduced in Akerman's Numismatie Chronicle^ two such cylinders are 
shown put together so as to combine their two trough-like channels into a single 
canal running vertically between themj at its upper end tlie canal expands 
into a crater for receiving the metal which also is seen still attached in position. 
This specimen is said to have been found at LingwelJ Gate in England. At the 
same place was also found a clay crucible believed to have been used as a recep¬ 
tacle for fused metal. 

Triple moulds, built essentially on the same principle, have been discovered 
at Damerj*, Lyons (Fourviferes) and Treveri^ Those from the first two places 
are made "up of three groups of 12 moulds each; one of these is preserved m the 
British Museum, the other is in the Paris Cabinet The structure is illustrated 
in diagrammatic sketdies published in the Numismatic Chronicle' which 
were later repj^uced by Cesantf, 

^~‘C«aiio(l9i2h p. 21. 

* BAb(!lon (1001), p. 068; se* also Hiver (1838'39J, p. 166. 

^ Aa for the Iron wire shown in Bobelon's figure I am peraoiully rather sceptic about 
itsauthenticity. It is desirable to anqulre critlcalSy as to whether it ws« originaUy found 
tied round the discs. 1 suspect that it was supplied much later, in the museum, in order |o 
keep the diaes together. If the discs were to be luted together with clay, the use of the 
wire Is not easy tu understand. 

* Akemsn's Numismatic Chronicle (1888-^), lig. 6. 

* Cesapo (1912), p. 21. 

* Akerman's Numixmatic Chronicle (l8ai(t-39), tigs. 1, J, 

T Cesano (1912). p. 19. 
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Some of these diagrams are again reproduced here (see PI. VII» ftp. 143- 
145). The three series of discs, so combined, would enclose a canal with a 
cross-section like a o-rayed start the three notches in the discs would altenuite 
with V-shaperf gaps where Che three circular discs meet round the canal 
(fig* * 148) . See page 4d, under Sanchi. 

From the castle of Damery (xMarne), which stands on the ruins of the old 
Roman city of Bibe, near Epernay, and which no doubt marks the site of a 
Roman mint, Hiver* describes some interesting relics found in 1830: several 
vases full of coins, as well as clay moulds still containing virgin coim; and (from 
the point of view of the technique) most interesting of all, an ingot of metal 
from a triple mould of the type above described. This last specimen, shown 
as fig. 2 in vol. 1838-39 of the Chronicle, consists of a futinel>shaped or eupH> 
shaped piece of metal attached to the upper end of a rod of metal. This rod 
originally filled the central canal of the mould; it consequently shows 6 longi¬ 
tudinal ribs, some of which bristle with points marking the notches through 
which the metal flowed out into the coin sockets. Hiver says that there are 
12 points on each of the bristly ribs, and suggests that 36 coins must have been 
cast at one operation. If this was the case, the number of moulds in each of 
the three series must have been 13, not 12 as stated by him. Twelve discs 
would only yield 11 coins. 

In 1871 Sharp* figured some relics from Duston, neat Northampton. These 
are also of considerable interest, as showing that the technique of casting was 
similar to that employed at Damery and Lyons. At Ouaton, Sharp says, "about 
a pint of coin monidB" were found, as also fragments of an earthen vessel with 
a partial vitreous glaze un the exterior and with indicatioiis that the interior 
bad contained molten metal. This was no doubt a emcibte. He figures also 
a cone-shaped piece of metal, apparently a casting of the crater mouth ((.c, 
fig. 6) as well as a piece of terra-cotta {i.c. fig. 5) which very likely was a part 
of the crater itself. On some of the discs a V-shaped notch is seen {Ijg. fig. 1). 
Sharp finds that many of the moulds must have been impressed from the same 
coin OF from coins cast in the same disc, as we have seen to have been the case 
with many of the Yaudheya moulds from Robtak. 

The dale of the Duston moulds is given as probably between 292 and 306 
A.Q., that is, three to four centuries subsequently to that of the Robtak moulds 
of the early Yaudheyas, and roughly contemporaneous with the Sunet moulds 
of the later Yaudbeyas. The fact may perhaps be of some significance that 
some of the $anclu moulds, which suggest a technique similar to that of Lyons, 
Damery and Duston, are of about the same date as these Roman relics. 


» Hiver (1338^), pp. IM-lSl, 

* Sharp (1811), pp. 28-41. figs. l-8> 
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Writuif about some coin moulds from Behnesa, an old Roman colony m 
Egypt, I. G. Milne' says (according to Cesano 1912, p. 20), that he found traces 
of wax on four discs still united together and not yet used, and he suggests that 
the method of the cire perdu must have been employed there (see p. 56). 

Dattari (1913) describes from the Homan empire in Egypt some large clay 
discs, with a number of intereommunicating coin-socketa, very similar to the 
much earlier moulds from Taxila (see p. 39), 

In 1920 Holienfeltz* described some Roman coin moulds from the museum 
at Arlon. Apart from several terra-cotta moulds of the usual ^pCi each bear¬ 
ing the imprees of a single coin only, he figured a unique type of tnould in two 
counterparts, made of lead iU. PI. I. fig. 7 and PI. II, two unnumbered figures). 
This spedmen is said to have been found in 1898 near Sehadeck m Belgian 
Luxemburg, at an old Homan site. Each of the two pieces of the mould is 5 
to 8 mm* thick, and of a rectangular shape, with as many as 44 com sockets on 
the inner face, arranged in four rows of U each. Along the narrower side of 
the rectangle, where the four rows of sockets start, there .ire four long conical 
inlet canals, placed parallel to one another and each leading to the nearest 

socket of its own row. 

The interest of this mould lies partly in its rather unusual shape but 
chiefly in the fact that it is made of such a soft material as lead. The question 
is. What could have been the metal used for casting in such a mould? 
EollenfelU considers bismuth and tin the only possibilities, and suggests that 
probably an alloy of these metals was used, because it is well known that alloys 
always melt at a lower temperature than the two members do individually, I 
am not aware of any coins made of an alloy of bismuth and tin, but the point is 
worthy of inyestigation. 

Although not coin moulds in the ordinary sense we may also consider 
briefly some moulds for casting Homan Tesserae, described by Rostowzew’ in 
1903. In principle these are similar to the Mathura coin moulds, though the 
form* is different. Rostowzew figures half-a-dozen different moulds. One largo 
rectangular mould carries five sockets arranged <aa in the Mathura moulds) in 
two pairs, one on either side of a median canal, with the end of the canal itaelf 
opening into the odd socket. In another mould, also rectangular, there are two 
feed channela, through the longer side of the rectangle. One channel serves a 
group of five large sockets arranged aa just described; the other supplies nine 

much smaller sockets, placed in four pairs with an odd one at the end of the 

canal. At two diagonally situated comers of this mould tliere are circular pits 
which no doubt served as mortises to receive tenons from the counterpart of 

the mould. 

iMnnc(l905). See also Proc. Ntun. Soc. 19W, p. 12. I have not beeo able to aw 

filher of these papers. 

* Eofletirelt^ (1S20), pp.6-&. Pis. MI. 

* Bostowaew PI, XII . 
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<ii) Cbinesi Coin Mouu». 

to my ignorance of the Chinese language I have only an indirect 
and meagre acquaintance with the coining technique of that country, which 
must be very ancient* *, for the Chinese hiivc for thousands of years practised and 
perfected the art of casting as no other nation has. But my main sources erf 
information, namely, the works of Terrien Lacouperie*' and of Schloeaser*, are 
probably antiquated, for it is more than likely that the recent revival of arch¬ 
aeological studies in China* has brought forth new material which is directly 
relevant to our theme. 

The techniques of casting coins in China have been studied from 
many ancient as well as recent moulds, some of which are m atone, others 
made of bronze, earthenware or clay (beaten or sumdried); some are made 
of iron. 

The coins were cast either singly, in pairs, or In clusters. Lacouperie 
<p. xxv) mentions coins cast in a circle, but 1 have not seen any clear description 
or figures and cannot say whether the sockets in such moulds were fed from a 
central canal, as in the Yaudheya moulds from Rohtak, or otherwise, The same 
author (p, xxviii) also deacrib^ a atone mould for casting ten Poo ftt/i kwa 
coins **jirranged like a tree whose stem and branches are tlie rivulets for the 
metal and fruits or leaves the eoin3*\ Clay moulds of the P*aji tiang coin 
issued in 221 B.C. have been foundj they cast single coins. Under the T’ang 
dynasty the technique of the cir« perdu was praefcisetU A model of the 
coin, made in wax, was embedded in a clay matrix and connected to the 
exterior by means of a channel. The matrix was then heated to melt the 
wax, which flowed out of the channel, leaving a socket into which metal 
was then poured. 

Bushell^ who has compared the Raman and Chinese coinage, figures a 
Chinese mould in stone, with the coins arranged on the branches of a tree-like 


»Slnce this chapter waa written « Chinese botarnat. Professor Jen BsO of Kuaming, 
Correspondent Fellow of the Sino*Indian Culbire Society, has very Wndly bronaht rae as a 
present a series of old Chinese cast coins. Froni these 1 lave ga^ the only direct infer- 
matioD 1 posaeaa the lechniqaea employed In ancient China. 1 oni also {ndebted to 

Professor HsO for obtaining through the courtesy of Professor Y. T. Sun of Kunming valu¬ 
able data which have corrected my previous Id^s on the antlQult^* of Chinese coinage, based 
upon a reading of European autliora. 

* Lacouperle (1892). 

* Schloesser (1935). 


* See C. U (1931), pp. 184-193. 

‘ Buahell tl87£), pp. 117, US, as cited by Ucouperie. 
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system of canals, such as was commonly adapted in ancient Rome, and was also 
in use in Japan. He figures a similar Roman mould in atone. 

It is possible that at times coins were cast in moulds carved out of bricks. 
Two bricks of fine grained clay were ground smooth on one side, and the nega-- 
tives were carved out of the smooth faces which were then coupled for casting, 
This process, according to Laoouperie\ writing in 1892, was still followed in 
China for small brass castings, and he suggests that it may have been employed 
for citing coins as well. 


Lockhart’ describes a large rectangular mould (2 ft. x i ft) made in a series 
of layers of founder’s sand, enclosed in wooden frames, which were placed one 
above the other and firmly bound together. The coin models werd placed at 
If the ends of a tree-like model about US ft. long, of hard pewter, the basal end 
of the main stem being placed at the edge of the mould. 

The following details of tlie technique are taken from Schloesser (p, 17), 
The casting was at first done singly and only on one face of the coin; Later coins 
bear designs on both faces, and they were cast in groups arranged in a form or 
mould. Either the coins were cast directly in a negative mould (matrix) of 
clay, stone or bronze; or the more practical wny was chosen of using positives 
(patrices) of bronze from which matrices were printed In clay in pairs, which 
then w«re coupled'so as to form several coin sockets at u time. These clay 
matrices were dried and probably baked before they were used for 
casting. Since, from the first bronze positive (model or patrix), it was 
possible to print as many negatives as one liked, one could cast an endless 
number of identical coins; with the bronze or stone negative this was 
impossible. 

The original bronze positives (patrices) of many Chinese colas have been 
discovered. They often bear on their back significant ioaeriptions giving 
details, such as dates, etc, 

Schloeaser' hag published some of these bronze models from the collection 
at Dorsten in Westphalia, One of them, dated as late as 561 A.C., is a 
rectangular piece of bronze carrying eight coin models in two rows of four 
each, connected together by short branches coming off to right and left 
from a median longitudinal stem. Each coin model has a square hole in the 
centre. 


’ Loccuperic (1892K p. xxviii. 
’J^lthArt(nifil), AS cited bj Lacouperie. 
^SchloesAfir (1S35). 
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CONCLUSION. 

While the coins of Ancient India have long been a subject of study, the 
coining techniques have received only scant attention. In the present work an 
attempt has been made to reduce this gap in our knowledge by describing some 
of the modes of casting coins in Ancient India. From what has been said above 
it is clear that a vast field lies open for future work on this neglected aspect of 
Indian numismatics. 

It may be useful to review briefly the salient points brought out in this 
work. The material here described comes from eleven localities, most of them . 
in the Indo-Gangetic basin. According to Dr. V. S. Agrawala it may provisional¬ 
ly be arranged in the following chronological order: 

(i) Bronze die from Eran (ca. 3rd Century B.C.) 

(m) Rohtak moulds (ca. 100 B.G.) 

(iii) Taxila moulds (ca. 15 B.C.) 

(iv) Mathura moulds (probably not older than 2nd or 1st Century A.C.) 

{v) Atranji Khera mould {Kushdm period: 2nd Century A.C.) 

(vi) Sanchi moulds of the Western ICshatrapa dynasty (within the limits 

ca. 150 and 388 A.C.) 

(vii) Kondapur moulds for punch-marked, Andhra and Kshatrapa coins. 
(viii) Sunet moulds (ca. 3rdCentury A.C.—post-^TwsMwa and pre-Gupta). 

(iz) Kashi mould of the reign of Chandra Gupta II (375-417 A.C.). 

(z) Nalanda moulds (Gupta period: Narasimhagupta ca. 500-550 A.C.; 

Jayagupta ca. 625-675 A.C.) 

(zi) Kadkal moulds (llth-14th Century A.C.) 

i. Eran. 

The Bronze die from Eran is the only specimen of its kind known from 
India. As Cunningham pointed out in 1880 this must be a forger’s apparatus 
because it duplicated in a single stroke punch-marked coins which normally must 
have been made by a series of hammer strokes with different punches. 

ti. Rohtak. 

The Rohtak material represents by far the richest find of its kind yet re¬ 
corded from any part of the world. It consists of several thousand fragments of 
clay moulds which, thanks to their fine preservation, have enabled us to recon¬ 
struct in detail the technique employed in India over 2,000 years ago (pp. 18-29, 
PI. VII, fig. 146). We now know that at Rohtak, a hundred years before the 
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Chris (Jan erai there was in use a coining apparatus more complex in atructure 
than any yet discovered anywhere, and indicating a high degree of skill and 
intelligence. The main points of interest are: 

(o) The arrangement of the coin sockets in rings, at the ends of radial 
channels leading from a centra! vertical shaft which opened 
upwards into a funneUlike crater. These moulds are uni(]ue in 
to having the coin sockets placed on perforated discs, at the 
ends of long radiating canals which enabled one to accom¬ 
modate as many as eight coins in a ring. 

(li) The piling up of several sets of discs in a single column, the 
successive sets being separated by a dusting powder spread 
between their blank contiguous faces. This must have enabled 
a great number of coins to be cost in a single operatloD. 

<c) The tencfn-and-mortise device, for the accurate re-coupling of the 
discs after the models had been removed. 

(d) The key-line device, for checking the composition of each set. 

(£) The use of a luting {plaster jacket) composed of clay mixed with a 
large proportion of vegetable matter. When the mould was 
baked the combustion of the vegetable matter left the jacket 
both firm and porous, so as to allow the gases to escape. 

if) The use of a special model (cut out of a sheet of metal; for making 
the eight radial canals at one operation. The ^'coll^" round 
the central aperture (see page 2l) shows attention Co a detail of 
manipulation. 

{g) The simultaneous use of a number of distinct models, both for the 
obverse design and for the reverse, though the designation of 
the coin remains the same. The fact that these models had no 
fixed orientation in the ring, and the number of chance couplings 
thus made possible, must have resulted in an endless variety of 
coins, of which probably no two were exactly identical. 

From a comparison of the technique of the Rohtak moulds with that of 
some Roman moulds described from England, France and elsewhere, several in¬ 
teresting points emerge, 1 have had no occasion to examine any Roman mouids, 
but to judge from published accounts the Rohtak technique, which was of 
distinctly earlier date, was comparatively finer and more efficient. The ifomans 
do not appear to have employed some of the devices d.3scribed above. The coin 
sockets were placed singly on small roundels of clay notched on one side and 
these were combined into double or triple piles so as to combine the notches into 
a central shafL The pile was then luted over with clay but it is not known 
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whether vegetable matter was mixed with the clay'^. The probability is that 
vegetable matter ims mixed by the Romans, as it was at the Eohtak mint some 
centuries earlier, and by the forgers at Taxila about the beginning of the Chris¬ 
tian era. The central channel opened upwards into a crater. 

Ihe Roman moulds are believed to have been capable of use for repeated 
casting, because the roundels, it seems, could be separated without damage while 
the mould was dismantled after the first casting. If this was the case, thay had 
in this respect an advantage over the Eohtak moulds which could not have been 
used a second time. On the other hand the Eohtak moulds, which were in use 
at least a couple of hundred years earlier, were of distinctly finer conatruction 
and were capable of producing a much large number of coins at a single casting. 
We have not enough data to theorise, but on the evidence at hand it would not 
seem rash to suggest that the general similarity of the Roman moulds with the 
Eohtak ones indicates Indian infiuence on the Roman technique. 

ui. TaxiLa. 

The Taxila moulds, originally described by Marshall and rightly regarded 
by him as forgeries, are interesting chiefly because of their close resemblance in 
structure with some Roman coin moulds described and figured in IdlB by 
Dattari from Egypt (see p, 4lK This comparison, however, refers only to the 
circular moulds <cf PL V, figs^ lld*I22). 

The mould of King Mau|s shown in Fig. 123 must have been quite difierent 
in shape, because it shows'^ least a portion of the straight margin-^an unusual 
feature which this mould shares with only one other yet discovered m India, 
namely, that from Atranji Khera. This straight-sided mould is also interesting 
because of tha luting (mixed with vegetable matter) which Marshall does not 
mention, but which is seen applied to the mould in a fairly thick well preserved 
crust (fig. 123). 

The Taxila material, unfortunately, is insufficient for a proper appreciation 
of the mode of casting. The fact that of the Indian localities Taxila lies geogra¬ 
phically nearest to the Egyptian outpost of the Roman empire may or may not 
have any significance in the comparison with Dattan's moulds, which are of a 
considerably later date than the Taxila ones and are in any ease separated by a 
long distance. We need more material, and material from a larger nuonber of 
localities, to know whether the Roman technique as seen in DattarTs moulds was 
or was not influenced by Taxila. 

iV. Mathura. 

The Mathura moulds, first described by Panna Lai), are again undoubtedly 
the work of a forger (because they duplicated punch-marked coins by casting). 
A critical study of the punch-marks by the late .Mr. Durga Prasad has established 

^ The RomM coin moulds deserve to be subjected to s more muiute examination than 
the; appear to have received. 
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the fact that coins of three different periods were used as models,—an irrefutable 
piece of evidence for regarding the moulds as a forgery. They are compound 
disc moulds which were made up into sets of three discs each, sometimes possibly 
more than three. Being intended to reproduce the fine details of punch-marks, 
they are made of exceptionally fine clay. The device of the tenon-and-mortise 
was combined with the key-line device. The intelligent Mathura forger, more¬ 
over, appreciated the practical advantage of not completing the feeders to the 
coin sockets on both the coupled faces (PI. VI, cf. figs. 128 with 129 and 130 with 
131). The mould was filled through a peculiar shaped opening excavated at the 
edge of the combined set of discs (Text-figs. 23, 24). 

Another interesting fact about these moulds is that they reveal evidence of 
the use of a wooden turn-table, like a miniature potter’s wheel. The luting is 
only a thin film-like crust, without any admixture of vegetable matter. That it 
was probably applied with the mould rotating on a wheel is suggested by the 
rather uniform width of the border which this luting forms where it passes over 
to the blank face of the disc (see PI. VI, fig. 132). This is also indicated by the 
presence, on the blank face of some discs, of what I believe is the impression of 
the roughly sawn end of the axle which was not planed flush with the surface of 
the wheel (PI. VI, fig. 132 and p. 46). 

The thinness of the luting may have enabled the mould to be dismantled 
without damage to the discs, which could then be used for repeated castings. 
This is suggested by the perfect condition of all the coin sockets. 

V, Atranji Khera. 

The forger’s mould from Atranji Khera (PI. VI, fig. 126) is remarkable for 
its rectangular form (seen elsewhere in India, so far as I know, only in the Taxila 
mould of King Maues) and for the arrangement of the feed channels, which 
spread out like the fingers of a hand immediately from the marginal opening. The 
usual tenon-and-mortise device was adopted here, as in other compound moulds, 
like these found at Kohtak and Mathura, and in the Roman moulds for casting 
Tesserae, described by Rostowzew (see page 54). 

v%. Sanchi. 

Until the Sanchi material has been examined more closely it would be 
difficult to make a comparison. But as indicated above the deep V-shaped cut at 
the margin, taking in the entire thickness of the disc, recalls some of the Roman 
■ingle-coin discs, e.g., those shown in PI. VII, fig. 143. The dates of the Western 
Kshatrapas also correspond roughly with those of the Roman moulds mentioned 
on page 53. {Postscript added Sanchi 4 January 1945. While correcting the 
proof of this chapter I have had occasion to pay a second visit to Sanchi, 
where I have been able to ascertain that the four Sanchi moulds all belong to 
one set which probably consisted of five discs. No. 9 couples with 14, and 10 
with 13, while the middle disc is missing. The end faces of 9 and 13 are blank 
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(flat). When the two pairs were coupled the marginal cuts fell into alignment, 
forming a deep lateral channel from which short funneHike passages led into 
the coin sockets. At the same time the rims of all the four discs showed faint 
indications of key-lines which also fell into alignment; these are partially 
concealed under a thin crust formed by the remains of a luting. . How the 
mould was filled is unknown. There is no evidence that these cylindrical sets 
were combined into triple moulds after the Roman style shown in PI. VII, 
fig. 145.) 

vii. Kondapur. 

Kondapur is interesting as being one of the few localities in Southern 
India where coin moulds have been discovered. While some of these moulds, 
like those described from Mathura, were meant for fabricating punch-marked 
coins, others recall those from Sanchi, Sunet and Nalanda, which in general 
resemble some of the Roman moulds from France and England. But no really 
useful comparison can be made until we have a fuller knowledge of the material. 

vtu. Sunet. 

The Sunet moulds, which were originally mistaken for seals or votive 
tablets by Hoernle (1884), show several unmistakable characteristics of coin 
moulds, e.g., a channel for the inflow of metal to the coin socket; the remains 
of a clay plaster which served to bind the discs into a cylindrical pile; a 
marginal groove or key line, and other features proving that they are not seals. 
These Sunet discs were, in fact, the first coin moulds ever described from 
this country, but their real nature had long remained a mystery. 

The Sunet moulds are single-coin discs, sometimes still seen joined to- 
* gether back to back, but the details of the mode of casting are not clear. This 
much at least is certain that they were not combined into double or triple piles 
like the Roman coin mould shown in PI. VII, fig. 145, but were cast in single 
cylinders supplied with metal either through one end or from the side. 

It is interesting to observe that in comparison with the Sunet technique of 
the Yaudheyas their Rohtak technique was far more complex and efficient. 
Actually the Sunet moulds are more comparable in structure with some of the 
contemporary Roman coin moulds found in England, France and elsewhere. 
One would have expected the later technique of the same people to be the more 
elaborate. But the data are insufficient for drawing any definite conclusions 
concerning the evolution of the coining technique of the Yaudheyas. 

In one reject the Sunet technique may perhaps be regarded as an im¬ 
provement upon the Rohtak one because, if the moulds were dismantled care¬ 
fully, it is quite possible that they could be used repeatedly. There is, however, 
no evidence that they were actually so used, any more than there is in the case 
of the Roman moulds. 
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ix. KaSHE 

The small fragmeiit of a mould from Kaabi is an iocomplete smgle-coin 
disc from which Tery little can be gatliered concerning the mode of eafltmg, Ite 
chief interest is historical; it was meant for casting an archer type of com of 
Chandra Gupta II. 

X, Nalanda. 

The three moulds from SalmdaMe agam »1) siogle-win discs. In rach 
case there is a broad channel at the side leading into the com soctet, ‘he ^ 
face being blank. It is not known whether the discs were piled into a cylinder, 
but one of the moiilds (Jaya Gupta, see Text-figs. ZO.21 ^d PI. IV, fig. m> 
shows round the rim adhering traces of a luthwf containing impressions of plMt 
fragments with clearly presarved ceU atracture. C 

oMique key lines. In the mould of Naraaimha Gupta (Taxt-flg. 22. IV. fig. 
U6) there are four groovea across the rim to serve as key lines. The Gupta 
technique as revealed in these three moulds is ogam much simpler as compared 

to that of Rohtak. 

xt. Kadkal. 

Kadkai is the iouthemmost, and at the same time the most of the 

old mints that we yet know from India. It stould therefore of specml 
interest from the point of view of the evolution of coming techniques. 


from the above account it is clear that a great deal of material has yet to 
he discovered before we can draw any general conclusion concerning the evolu- 
tton of the technique of easting coins in ancient India or concermng the relative 
anUquity or superiority of the Indiau techmques as a whole. We must^so 
taow mw about the techniques followed in other conntnes, particulaly about 
those in China. But from the evidence at present ^ore la one fact seeira to 
out prominently, and that is the high degree of techmcal skill revealed in 
STeoto moulds of the early Yaudheyae of Rohtak. although these happen to be 
rt^Siestof all the coin moulds we yet know from Indls. Probably these 
oreceded by still earlier moulds of a simpler type somewhere, not necee- 
TaX coin nioulds, from which the Yaudheyas evolved their complex technique. 

To Dr Agrawala I owe the observation that the Indian coin moulds laU 
into two catogories: (o) those from Rohtak, of wUch the constructi^ was such 
. to mL their repeated use impossible, and (6) the simple roundeb of later 
Lm Sanchi. Kashi. Nalanda etc., and even the compound moulds, like 
too^'from Mathura, all of which, it appears, tould be employed for repeated 
. In the first case, the sockets were fed by roetsi poured through a 
«„wfcanal perforating all the discs, which therefore had to be broken up 
Llorethe coins could be removed. In the second category the metei was 
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poured in from the aide, so that the moulds could be neatly dismantled by mere^ 
breaking open the jacket of luting, thus making it easy to remove the 
coins without damage to the sockets. This consideration suggests that the im¬ 
plicated Rohtak technique may have been purposely given up in favour of the 
simpler moulds which could be used again and again. But the practical value 
of thii idea can perhaps be assessed only after an actual attempt has been 
made to produce coins by coupling some of the old roundels. 
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Vyaa, B. M. 2, 30 
Yazdant, G- 49 


. h' 


Place JVoTMitf 


Airanjl Khera 43,60 

Bahudhanyaka {premnee of the State of Rolii- 
taka) 1. 2, Bd). 14-16; mentlun in Maha- 
bharata 2, 8 
Eehat 8,10, 11.17 
Behnesa, Roman colony in Egypt 64 
Bernard 51 
Blbf (Roman miivt-) 63 

Birmingham (biggea! forgers’ plant in the 
worldl 30 
Bonn 61 
Cbdteaubleu 61 
Coulonche 51 

Damery CPoman mint) 61, 5ft 53 
Ouaton I Roman mint) 60, 53 
Edlngtoonl 

Egypt, Roman coin moulda from d 4 
Eran57 

Fourvifires (Lyona) 61.62 
Johiyabar, territory of the Johfyaa 16 
Kadkal. ancient mint 49,57, 62 
Kashi (Rajghat) 39, 67, 62 lt *i « e 
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FJti, 1. View of part of Ruhtak city tiaai> the Circular Koftd» showing old walla halow road 
level, and thw moutMi on which tho nMiieni eUy stands. 



n 




2 ^ View (todOnir west) of vui of the Rhokrakot raoand showing at x the laudh^a 
mini aUe. Tim tower broketi Mm jnarks the level at which the damn of coin raoulda 
was found embedaed In a horizontal layer. Tha upper htokan lino (nwks the ongioil 
surface before ezeavatioa. 


Fig. 3. 'Che Deiirl Gate on ti'O Circular K«ad, made up of robbed bricka of various 
periods. 


PlO 4 Racamrtructloa of a diac (mould of the obverse face), The fragnnmls Iwbng to 

different discs. On the right is seen * tenon, on the left a mortise.t The central 
aperiiira has Iwsan complotetl in (lencil on the print. 

PiC, S. Reconstruction of a disc (caat of the reverse The depresaioos on the m^!d 

' were first fiiled with white |>owder and a pla.sticine caat was then taken. Thu 
reeonstriiction la baaed upon fragments belonging to several different disca. and 
considerable portions have been restored. Note the great variation in Che elepbani 
P deaiga and the fact that though the elephant right it has no odenUtion 

with regard to the centre of the disc. The aiie of the coin also shovra somt variation. 
The white mark on the top left was a pit (mortise) which to the caat appears as a peg 
{tenonl. In reconaiwctlng this disc one or tWo such pita or pegs have hsen inadver¬ 
tently omitted. 
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PLATE II. 

(Excpt Whew otherwi^ stated. th« photogrraphs are of the actual sue. and from untouched ne«atives.) 

(ROHTAK.) 

Fir 6 The bottom disc of a mould viewed from below to show the thick crust of luting 
mixed with ve^table matter. At x is the impression of the floor on which the mould 
stood after the luting was applied. 

Figs. 7-8. Two end discs with the key lines continued on to the blank face. 

Fig 9. A disc with a part of the luting attached to its rim. Reverse view. 

Figs. 10-13. Detached fragments of the luting seen from the inner surface. Note the 
impressions of the rims of the discs. 

Fig. 14. A disc with an unusually large groove on its rim. 

Fig. 15. A disc showing a part of a coin left sticking to the coin socket. 

16. A disc with an adhering crust of overflow metal between two coin sockets. 

17 This disc (in two pieces) bears the obverse impression on both upper and lower 
faces (cf. 0 in Text-fig. 5). Only one face is figured. 

18. Enlarged view of a part of the luting to show the cell structure of a gram of 
wheat or barley, xca. 64 times. , - u *u 

19 Fragment showing a radial canal ending blindly. Note ^e impression *'"® 

thickened collar round the aperture (cf. Text-figs. 6-9). Text-fig. 8 shows the same 

fragment. , , . c. i 

Fig 20 4. disc with a coin in situ.. A bit of the lug is still attached to the coin, bee also 

■ Plkte lV, fig. 107. 

FIGS. 21-22. Detached fragments of, the luting (cf. Figs. f-*- 21 *ows an oblique 

ridge in place of the groove or key line (cf. PI. VII, fig. 14b). 

Figs. 23-24. A virgin coin (fig. 23) which was found in situ on its mould (fig. 24). 

Fig. 25. .\nother coin (reverse) still attached to its mould. 

Fig. 26. The same coin (obverse) after it was partially cleaned. 

Figs 27-28. Two coin sockets (reverse) both showing t^ identical elephant design: 
evidStly made with the same model but impress^ m di^rent ^itions with respect 
to the rim of the disc. Sign of the flag over the back of the elephant (see page 10). 

Fir«; 29-30 Another pair of sockets derived from one and the s^e model. Casts made 
frem the^ ^cketTare seen in Plate III, figs. 83. 84 respectively. 

PirQ 21-32 Two fragments bearing another obverse design derived from one Md the same 
m^cl ■ (toil^^7hc middle eScket in Bg. 32 with the left socket in fig. 31.) 

Flo. 33. Elephant design identical with that in Plate III, fig. 81: eridently both were 
derived from one and the same model impressed in different orientations. 

Fig 34 Two discs, fused together at their outer edges, seen from the frMti^ed end. 

^ A piece of luting is attached to the rim (on the left). No com was found m the cavity 
enclosed between these discs (cf. Text-figs. 10,11). 

Fig. 35. A similar specimen. , . .... u j / . 

Fia 36 Portions of three discs fused together, with a part of the luting attached (at the 
left). The clay has become spongy under the action of intense heat. 

Figs 37-38. Fragments with two different reverse designs. In fig-38. the end of the canal 
has been cleared of obstruction. Over the back of the elephant is a design like a 

flowing pennon. ..... t u 

39 An exceptional fragment with the elephant facing the wrong way. Only two such 
fragments have been met with amongst the thousands examined. 

40 A nair of contiguous discs of which only one shows the key line. The discs belong 
« twoCuSiitivc sets lu . mould (cf. PI.,VII, fig. 146; also B In Text-fig. 5). On 
splitting them apart the two discs revealed only blank faces. See p. 19. 

41 A similar specimen showing very clearly how the key line stops short at the 
junction between two blank faces which marks the boundary between two sets of discs. 

42 A fragment showing a double impression of the radial canal model (an error of 
mMinulation). Note the sharp edge of the wrong impression, sug^sttng that the 
model was cut from a sheet of metal. The same fragment is shown m Text-fig. 9. 

Figs 43-44 Two contiguous discs (counterparts) split asunder to show the tenon and 
nmrtise device. Fig. 44 shows the tenon. Fig. 43 the mortise. See p. 23. 
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PLATE III. 

(Except where otherwise stated, the photog^raphs are of the actual size, and from untouched negatives.) 

(ROHTAK.) 

Figs. 45-64. Plasticine casts of various coin sockets (obverse) to show the variations in the 
bull desiftn and in the script (see also Text-fijfs. 3-4). Before making the casts the 
depressions in the sockets were filled with a white powder in order to show up the 
design in the photographs. 

Figs. 65-68. Casts to show variations in the elephant design on the reverse. See also PI. I, 
fig. 5. 

Figs. 69-72. Copies from some of Prinsep’s figures showing exceptional coins. Legend 
wholly reversed (fig. 69); partly reverwd (fig. 71); other variations in figs. 70,72. 
Further explanation in text (pp. 13, 14). 

Figs. 73-74. Casts prepared in molten lead in the laboratory. 

Figs. 75-76. Casts made in sealing wax. 

Figs. 77-78. A bronze coin with a idating of white metal, from Mr. J. K. Agarwal’s 
collection. See page 11. 

Fig. 79. A well formed coin socket (obverse). 

Fig. 80. Plasticine cast of reverse. A comparatively rare type, with the elephant leaving 
the field. 

Fig. 81. A mould of the reverse, filled with white powder to show up the design. 

Fig. 82. A fragment from the “shoulder” of the mould. Text-fig. 15 shows the same 
fragment, sketched from a different angle. Explanation on p. 25. 

Figs. 83-84. Casts of the moulds shown in Plate II, figs. 29, 30 respectively. 

Fig. 85. Mould of reverse showing two different elephant designs. 

Fig. 86. A well preserved fragment which bears the obverse design on both faces. 

Fig. 87. A fragment with a tenon in situ. 

Fig. 88. Fragment with reverse design. The radial canal stops short of the coin socket, 
but the passage for the metal has been cleared. 
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PLATE IV, 

i^tad, lki« pbutuKi^ptii mrtf a£ tb« AClu*! tJti* 6i£»d Ifoa (jJ3U»uv?b-td D«j|^tivAi.> 

(Sonet 91-105; Boiitak loe-lW; Nalamoa iio-m: Kashi U7-U8.) 

PICS. 8iKl05 PifiTA K9-9U show a YAudheyA coin of which the movilda (frum Siuioi) apc 
illQstrAtcii ID dSTD. 91-105, 

(SUNET,) 

FiUS. 9l'9ti. Moulda frum t.hA Bharat Knla BhawM (Bcimraal, 

91 shows s groove for the inflow of raotal aordsa the top loft mMrgln; ^ aerosa the bot¬ 
tom margin: both ore negotivoB of the obverse face; 9S and 91 show the negattve of the 
revom face- 94 is a double inovild photographed obtiquely to show the two dtsoe 
stuck back to baek: the lower disc bears on its exposed &cc, which is turned away 
Irom view, a negative of the obverse. The registered numbers of (he Eslft Bhawan''8 
coUectiodare as follows: 91=ff7'2^; 02=97-3?2: OS^SrsOO; 91*-97 

FtC^ 93-1U2. Idoulds from ihe Indian \fuserim. Calcutta. 

95- 9flahow grooves for the inflow of metal across the top mat gin (9^) or acroaa the right 

margin (96, 98): 97 shows a marginal groove (key jine) on the righl. 9o and 96 are 
ptarn reTerae impresBiODS. without the objects shown In front and bahitid the stand¬ 
ing hgurC in IDO. 99 and ICiare positives made fn plaatlclne from 98 and 100. 102 

Is a double mmitd photograph^ obliquely to show the cy itnder of pjAHtor (clay mixed 
with hbroas vegetabte matter) round the coupled dtacsTtho hidden tower disc shows 
cm its oxposod face (not in view) a tie^tive of the reverse. HegJstofed numbers, 

96- 9162; jj€ =9165; W =9199:' 98=&195; 1O0f=ji88: 102»9£»2. 

FiO- 108. Back of the mould seen in 91 showftig the binding materisi of claymlxod 
with grain. 

Fjg. 104. Barit of mould 9199 from tha Indian Museutn Collection, to show the binding 
materiaf and the groove (key line) in (he rim. 

FlO. 105. Obverse of a well pref^rved mould ( ffo-9292) in the In li isn lituseum collection, 

(ROHTAK.) 

Ftg^. Outiines of two contlguuus discs which on being X-rayei (fig, 197) revealed 

a cum between them; to the right of the coin, aijother fragment of metal lies em¬ 
bedded in the mould. The smaller piece, with the coin still adhering to Its socket, is 
seen in FI. II. fig, 

Fius. 106199. 'Two contiguous fragments (fig. 108) which on iMfng X-rsyed showed no coin 
between them (Ag- 109)- In fact these discs were joined together by two blank 
faces, the discs betonging to two different seta Ins mould, like those shown tiTPL !f, 
dga. 40, 41, The lower fragment, where it is not overlnpped by the smaller upper 
lilece, ii seen encrusted with the duatlng powder. See p. 24. 

(Nalanoa,) 

Flos. 110-111. Coin mould of Narasimha Gupta from Nalanda (fig. 119)) cast (fig, Ul}. 

FiO&, Coin mould of Jsya Gupta from Nalanda (fig. 1)2); cast (fig. 118). 

FlO. 114. Enlarged view of tsu-t of the tuting from the above" mould, to show impressions 
of plant cells, k co. 17. 

Fias. 115-116 Coin mould of Norasimha Gupta from Nalanda (fig. 115]; cast (fig. 116), 
dee p. as. 

(Kashi ) 

117-116. Coin mould of Chandra Gupta 11 from Kashi (mould fig. 117, cast lig. IIB). 
See page 39, 
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PLATE V. 

«li*n vHietvlwaulcd, Itia pitotofraplu miw et tba ■etiml iia«. uitl f««m uAU)K<'lM4aa««tir»».l 

. ITAXILA.) 

Figs. 1UM2D. C«bi moalds for ^tha^Pftrtlifan coins. TAxiln muMmm. 5S54aiid 

5;j53 respectively.) In tratii discs the funoei-like inlet channel is turned dowcirenls. 
but in the disc shown in fijt. ll£) it is too buliy {ireeerved to show its comniunication 
with the nesreet coin eocket. The chsnnets befmee the sockets sre desily aeon In 
t)ttB disc: they sre iibeent in the apposing dine. (jig. lliO) . See psgo 3dif. 

FreS. 121’122. Com moulds for Scytho-Pu^hisn coins, raxils mtisiiiini. (Nos. ^>356 snd 
5356 respectively.) 

FiC. 123. Coin mould of Kinp UsueS' At x is port of the luting still attsched to the 
margin. The ssmc luting is eontlntied on to the btek'of the mould. Thb mould seems 
to hsve been jf a rectangular shape, the preserved portion of the msrgin t^lng s 
straight line. Taxila museum. No. 5362. 14*2406, Sw text page 42. C 

Fis. 124* Pthsticine cast from the above mould (of. Brown (1922) Plate tlt, dg. 4|. 

PK*. 12&. Enlarged view of part of the luting from the same mould, to show cell-impres* 
sJone of s eereil. x os. 17 
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PLATE VL 

(Krapt when thiUd, tfc* pb«toffr»iilt* an at tha aaUial aict, ud Inm untoudnid aatali^a^) 

UTiiAtUi Kht!Ba FKW. 126-127; Matrura Piaa. 126-13^.1 

ATItANlI KHI^BA. 

7f<h 120. FrmtCfAi^nt of a rectanril«r cnia mould of King HiiTUhka Sou u. 43. 

FlCt l£jt PiBUtiohie cast of th« aboTO, 

Math tr BA. 

FiG^i. ]2$-ldl. Cbtn mouliife for fondoB punch-mArkod coion, froin M&thuMi. fig*. 123-129 
show die Goopled faces A1 1 obi^eree) and A2 IfOTorae); fige. 130-131 a bow the coap led 
face^ AS (obveree) and A4 (reverAe). of tfio only eomplete set available. Mathura 
^Junetini See p. 44. 

FiC. 132. Blank face of dlec FI. For exvlanatioa ace up. '14-45’ and legend to text-Aif 22. 

FlG0.1.S3*138. Oaato from selected coin aoekets in the Mathura moulds. Fig. 133 fa from 
coin socket A3,2; Ffg. 184 ie from FI. 2; Pig. JSS la from Dll 1; Pig. 136’^la front Al. ' 
6; Fig. 187 Is from CS, 8 and Fig. 138 ia from C8. 1. 
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PLATE VII. 

(E«*pt where otherwi.e -Uted. the photographs sre of the actual size, and from untouched nestativs.) 
(ERAN 139*140; ANCIENT R«)ME 141-145; ROHTAK 146.) 


Eran. 


Figs. 139-140, 
bronze die 


Copies from Cunningham’s figures. Pig. 139 shows the end of the broken 
for faking a punch-marked coin; Pig. 140, impression from the coin socket. 


Roman. 

Figs. 141-142. Copies of photographs of Roman coin moulds from Cesano (1912, p. 33). 

Figs. 143-146. Copies from figures of Roman coin moulds in Cesano (1912, p. 61). For 
explanation see text, p. 60flf. 


ROHTAK. 

PlG. 146. Reconstruction of the Rohtak coin mould. For details see text, p. 18 £E 
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